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1 i N T li () J) U ('T ION • 

Few ’people realise how important to us and to the 
world at lai'ai^are the |>i'odiiets of the oil-yielding trees 
and plants contained within the Empire. The (lermans, 
although t he\* had ».viselv aecmnul.ited large .reserves 
of the vegetable fats and oils mostly from our own 
and their lost Afrii an empire have reeejit ly suffered 

through lack of these preeions si nils, while the I’.nttsh 

* 

official* si ateiueut during the war thy I glycerine was no 
l%nger to he supplied to eliemists, showed clearly how 
waul of foresight added to the dillieulties of the war 
on our part 

VV'e have in our vast tropical possessions an enormous 
variety of Yaw materials which can he exploited with 
little 4rouble, and will prodme lavish supplies of fats 
and oil to satisfy our hungry population, and also give 
tlie glycerine necessary for I lie mamihieltire ol high 
oxplosh os. 

Soft palm oil. for instance, contains glycerides from 
which !) to 10 per cent ol plyerrinf can ’lie obtained 
by aip-to date machinery .and methods We have ii\ 
our Empire vuot ipiant it ies of lluspaw material 
„ Before the war the (airmans practically coni rolled and 

worked lip the bulk of the oils and’fats Irom \\ cst ^Africa 

• * • | • *' 

• and in nearly all our tropical possessions, and margarine 

* • | * 

and nut "butter were largely imported lo Britain from 

jihroad. Those nroduels. now made in Britain* have 
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t, (mill'd more and mole 1o replace dairy butter, jwhich, 

although far dearer (him before tlit; war, in no more 

l • 

nourishing and trr.pienfh less paintable. ('areful analyses 
show that thw vegetable fats and* oils frivm kernels and 
copra hide a.highnr nutritive value thin most Imtters, 
osfieeiiillv, those imported. Yet there is still a prejudice 
against “ mare.trine." whi'li it is desirable to remove. 

More iniporlant still, is the necessity for mousing 
our (lov ernmeiit, i apui a list s. and ptiNft* alike to the 
vast anij si a reels tapped we i it It of our tropica! colonies 
m loot 1st u IK and otliei valuable eonuiini lit ics of the 
Empire Kspei i.illy, perhaps, is it desirable to alti'aet 

u. Hrnlion to Wesl Mrs a In its weidtli of vegetable 
oils and fat t \ siilislanees. West Mnea stands < ,fi f pro¬ 
minent I \ as an duportmil reemn nl the earths surfing*. 
Onlv ahont a per cent ol its wealth in' v oget a.ble nils 
has been tapped, and ill hough tins jfre.i.1 enmmeree 
has been b.aielv a hundred \ens m existence. it had 

l 

alrea*!v eonl nhuted trade lo the .uiiount of over Iffty 
million pounds pci annum lo the world's markets before 
tli(;\ \\eie disorganised I»\ l hr vv.it \ et, .is Sir Harry 
Johnston has pointed out m < ntinsinji, tin- constitution 
of the Commission appointed I»v the Government to 
inquire into the oil vieldimj; plants ol West Airies, ‘ not 
a single, traified hoianist appeared amongst its members 
Kve.n to-da\. our Government sc.ireelv realises 4 the 
\alm\of West Africa, and then 1 , is a section winch would 
willnmlv make o\ei all Tot'oland and the. (’amentbps 
to Kranee, or perhaps hand them back to Germany, and 
would standi by while the independent republic, of Liberia, 
is annexed or exchang'd* or would internationalise all 
Tropiud Africa. 
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'(ieiVnany, howewr. has always re/rhs^il (ho importance 

of Tropical Africa, and,(lie dream of ^ Mittrl-Afrikn is 

not yet abandoned The ini|iortance tocher of tropical 

oilseeds alone* may he gauged from the fact that on the 

averages ol (lie years 1012 and I ill.'! (u»«uanv imported 

(he follow mg . 2 IS. noil tons 111 palm kernels* loOJIOO 

ops Vopra. (the dried llosl i \ part ot loeomdsl 4-15,1100 

oils linkt-cd ,y,id linseed meal 217.mm tons eotton seed . 

125.000 tons so?.i, he.ins and M lion (mis peanuts (earth 

nits). Consi’lnrabli' ipi.lllf It lea of these esp.Vialk of 

a,dm kernels aie now diverted to this roiilll r\. am! it is, 

if t lie yrea test I in pol t am e I hat tic Itrit ish Ja, liner should 

iceome la,miliar w it It 1 lie U\ products pjodat:! d horn I hem. 

What is known in tic trade ,ej the j .■ iliemn" 

Win iss will doubtless m the future, liruic into eoni- 

ict it io*t with the priio i ] 1 . 1 1 oils mentioned in this hook, 

n.m\ inpiid and e\ eu low fish oils lor soap making and 

alible, purposes There will always he a market lor the 

upenor oils hut i>iii\ at a pi ice and one whieh may 

len.dVse I |^e e. oiloutie posil ion ot I he < 'olomcs 

llclore. the war also the hulk ot om own palm kernel 

mile in \\ est Ail lea wen! hi (unmans 

In I i (I!! o\er (Jwt.ttlHl tons ot palm kernels wise ex 

mrted from llnlish Wesl \ 1 1 no. ol wlmii o\ei I s 1,000 
* • 
mis went to (Ioniums and ahoul In,mm tons (o this 

oii'fllrv and in l'U2 own all Him tons ot the sa.m* 

,'ere expc’i led* from Freneli \\ est»Alnc,i ol w liicliM,limit, 

>,<H!(I Ions wen! to (termain and about .'(Mill tons (o 

his i«nmtry 

l’erhaps we were Mart I v to lila.me lor tins state ot 
• • , • * 

thing’s. For example, al Hamburg, according to ovjjlonce 

•given to the Kdiije Nuts Committee, the cost oi flunlyyg 
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palm kernels was X<] per (on, and at Liverpool da. lid 
Thus, the English importer started with a ham heap o 
is 7d. Another witness put it at Its (td. At Hull then 
are no quay charges . and, as a eonseqm'uce, large oil 
crushing mills*have been started there ‘Other reason 
are, stated in t he chapter on l’alin Oil and Kernels. 

However, as a result ot the aforesaid OomndHpe’; 
inquiries, an export duly ot Hi per ton hijs.beetf reeom 
mended, although it is not regarded with 1 i\ oar by tin 
natives or then' journals on the Coast 

The result ol this export duty of Li a Ion, equal t< 
14 a ton on, the oil. should be (I) (Jermany shouh 
pav the duly ot Li a ton to our West African possession; 
on the kernels »he, inquires for her own ("onsuin'pt ion 
(2) British imitmfccH urers should male and sell |> 
Holland I lie oil for their margarine trade instead ol tin 
kernels, as that (ouutry has no duty on the oil , fit) o 
(treat Britain we should haw the power to crush wdia 
we require tor ourseKes and do an export trade ti 
Canada, the loured Stales, tin Hirer Plate, and tuair, 
smaller markets 

(.trie of the large l)ot< h margarine makers has already 
given out contracts tor the const ruction ol a very larg< 
factory indeed on the lower reaches of the Thames, t.i 
he rapidly pushed harvard as soon as building operation 
'are possible, and it is almost certain that when one litrgi 
producer finds it to Ids interest to maiinfacCuro here 
his competitors will .billow 

Anot,her result of Inc publication of the Repost ot 
the Colonial Vfllice Committee has,boon a desire on tin 
part of the public for further knowledge coneemiuf 
oilseeds and oil-nuts, 
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'I h.^ve. therefore, been prevailed upon in issue as a 
separate book the chapters 011 (-round Nuts.'' " Palm 
Oil and Kernels.' " Cacao ” and Shea Nuts." which 
originally formed part of a. volume on HV.d .-I//tw¬ 
in preparation" for publication alter J [in War and, 
while enlarging the same, to add ehapleis on,< deomits 
and rttlier edihle oil-nuts found t liroiigla'mf the Umpire. 
Special •referem c is made to planting, cultivation, and 
expression. 

I am indebted to the publishers of my ' Sierru. Leone . 
Its People, Products and Secret- Societies, for permission 
to ipiole from that volume and for tla- illustration of a 
Cacao tree also to Tin I'liiihtccr. the organ of the 
Co-opf-ral ive Wholesale Society, lor extracts from my 
reticles to that paper, the pnbhslieis of m\ H ex/ Africa, 
forthe chapters mentioned, and to the Belgian (lovoru- 
ment. Messrs Cadbury. Lever Bros. Craig & Co., and 
the Eastern Palm Estates, Ltd . for some of the photo¬ 
graphs. 


ADTMOKs’ < 'u ! . 

YV HI TEH 4.1,L 1 "1 LT, > s \V t. 
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The. desires do' ?eetrfd hi$ in^ebtWn^®. to the Sujlftm 
slid, Qtlielt‘: ; piB.bliea^0»s:dl i|ie* Iroperital ; JnsUtuteg&iA to express 
his regret that a suitable, acknowledgment was accidentally 
pisitted; ' 
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OIL EXTRACTION 


I I*' you arc considei nu; the question of oil extraction 
plant, stop and wed e< nxidt r the matter before 1 i 1 - 
>tallm^ a pressing plant. 

This system is rapidly beeonun;.; obsolete ill fuvoui 
of the more up-to-date' solvuit extraction method, the 
advantages of which under oui patent syst<m'aie 

Higher yield of oil. wlm h is of extremely hii;h quality 
Low w'oikin^; costs. ,, 

Safe and simple in operation. 

Meal, etc, practie ally fi <. e from oil 4 ;md therefore ready 
for lihmedi.ite use as a lei tdisei or feeding me»il fbr 
t cattle It is in th: foim of a loose nu^il, alW 
theiefoie does not ie(|Uire to be redut ed in a cake 
( breaker. ' 11 

Write for particular* to 

SCOTT’S, 72 Oxford St, London, W. 1/ 
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CHAPTER I. 


T»E COCONUT AND ITS USES. 

The coconut is perhaps the most popular^ and best 
known of all the valuable oil-bearing plants; but although 
so well,known, it is only quite recently that its value in 
making buftbi; and other edible fats was discovered. 
Perhaps* it wqs due to the Right Hon. Lord Leverhulme 
that the boom in this commodity, which has not yet 
reached its zenith, was first foreshadowed, if net begun.* 
That great soap magnate and philanthropist recorded his 
isfirion that “there is no field of tropical agriculture«o 
, promising, and no industry in the whole world offering so 
lucrative an* investment of time and money as that of 
coconut cultivation.” Every year about ten thousand 
million coconuts are cultivated, besides the vast numbers 
whiclf gro*v wild. 

In 1914 *the value of the world’s exports of copra and 
coir fibre (two products of the coconut) was estimated 
to be nearly 50 per cent, greater than the value of the 
world’s output in rubber, and only 40 per cent, less 
than the world’s output of gold; and companies, 
whose speciality is coconut butter, have paid as 
m^ch as 200 per cent, dividend. Hence the coconut 
deserves, a first place in a book of this character 
Further, unlike many oil-bearing trees, it is found or 
most of the islands and coastal, regions of the tropicf 
up to 20° or 25° north, and'south of the,Equato» Iti 
greatest? successes have been achieve^ in New Guiftea 
Malay, Sumatra, Panama, Java, the Philippine*^ Geylon 
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the West Indies, the Malabar Coast, British Guiana, and 
it is now being cultivated in India and East 0 Africa/ The 
coconut is an important commercial product fop exploita¬ 
tion in West Africa, but it requires tareful handling; for, 
although coconuts are found all along the coast, they are 
not in any one area so numerous as to make by themselves 
a good paying proposition. In most cases—excepting 
here and there in a part of Sierra Leone, in Togo^nd, or 
in Liberia—they are scattered and under ,-ttie control of 
different families or tribes, and only those who know 
the country and its laws and have obtained the con¬ 
fidence of the people can successfully combine various 
lands and planted areas for commercial working. 

Only since tho author * drew attention to the p ...:l 
bilities of coconuts in the Sierra Leone Littoral has the ( 
Government seriously taken up coconut grbwing there, 
importing the seeds from Malay. Previously the authori¬ 
ties had failed, owing, among other causes, to native 
antipathy, the natives neglecting to water the young 
trees because " tho nuts themselves contained liquid.” 

Similarly, about seven years ago the Agricultural 
Department of the Gold Coast Government reported 
that the natives were making extensive plantations of 
coconuts, and that many were giving the trees very careful 
attention and taking a greater interest in the preparation 
of copra. These developments are now commencing ^to 
yield their beneficial results. Up to 1905 the _coconut 
had not been energetically cultivated in West Africa, but 
copra is now comma*ndjng such abnormally high* prices 
that thf&'e is livery inducement ta stimulate the industry. 
After, the war irrynense developments will take* place ; 

* “Stem L%ono, Ita People, Product*,, end Secret Societies." 
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*S«il, climate, etc., are so favourable that the palms flourish 
. naturky, and could be brought to a higher level of 
productivity by scientific, up-to-date methods ; native 
labour is abundant *and cheap; land Ms available at 
moderate rates ; West Africa is much ^nearer the prin¬ 
cipal European markets than most other coconut-growing 
regions, consequently freightage is cheaper, the copra 
"arrives „in a better condition, and commands a higher 
price ; the cbafit is outside the hurricane zone, and thus 
escapes \hc destructive storms from which th<jse within 
the hurricane zone so frequently suffer. 

During the four years previous to 191t> an average of 
over half a million nuts per year had been'exported fjom 
rajft: .^kiica, and as the local consumption is considerable, 

• over one million nuts are probably produced annually 
(.Rep., Agric* De.pt., Dominica , 1915-10, p. 13). In the 
Lassoye district about. 500 acres were planted with 
coconuts during the years 1913-14 to 1915-10. In British 
Guiana tie area under coconuts continues to increase, 
pnd there‘were in 1910 over 18,000 acres under this 
crop compared with 5,Ifo acres in 1914. Over SO tons 
of copra and 3,000.000 nuts were exported in 1910 from 
this colony. 

Coconuts prodheed on several plantations on the coast 
and adjacent islands of Nicaragua have long been noted 
fo^ their size, fine flavour, and good keeping qualities. 
An American enterprise has now acquired the planta¬ 
tions, extending for 32 miles'along the coast below 
Monkey Point, between the ludiiyi Sind Corn rivers. 

•The 80 il best suited tp the’eoconut palm,is a cfeep and 
fertile sandy loam/such a» is founcj in alluvial, flats 
along the sea coast at the mouths of riv«\., 04 *n wide 
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river valleys. It is in such situations and on such soils 
that the coconut palm is most commonly found to 
flourish, but it can be grown inland, especially by the 
banks of a tidal river, the ebb and flow aausing ideal 
conditions. The principal products derived from the 
coconut palm are Coconuts, copra (the dried kernel 
of the nut from which coconut oil is expressed), desiccated 


coconut (prepared from the fresh kernel, and largely used 
for confectionery purposes), and coir fibre, which is 
prepared from the husk of the fruit. , . 

r In tropical countries where the coconut palm is grown, 
nearly every part of the tree is utilised by the natives. 
The„roots are used as an astringent in native medicine, 
t anil are sometimes chewed as a substitute for betef'W 
areca nuts, sometimes interwoven with fibres to form, 
baskets. The trunk, which, when mature' develops a 
very hard outer shell, is used to form rafters and pillars 
of native buildings. The inner portion of the trunk 
is too soft to be of value as timber, but the out Cl portion 


is capable of taking a fine polish, and is sometimes used 
in this country in marquetry work and cabinet-making. 
From its peculiar markings, consisting of ebony-like 
streaks or short lines irregularly disposed over a reddish- 
brown ground, it is known as " porcupine wood.” The 
leaf-bud or “ eabbage ” is much appreciated as a vege- 
‘ table or salad by both natives and Europeans, but ; t,o 
obtain it, or to tap the palm for wine the tree has to be 
sacrificed. (Planters need, therefore, to keep a sharp 
look out.) The fully’ g»own leaves are put to numerous 
uses ;*tfiey arf formed into mats,* baskets, roof-coverin^a 
for ‘native huts (ataps or Vodjans), fences, articles oi 
' clothing’, t »and brnaments. The petioles or leaf-stalks are 
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uSed to makp fences and handles for, tools, and when 
out into short lengths ajid frayed at thp ends they serve 
as brushes. The midribs of the leaflets furnish a strong 
fibre that is* used for making baskets, strainers, and 
native fishing tackle. The sheaths produced at the leaf- 
bases consist of triangular pieces of fibrou# material 
ajytvihg a woven appearance ; these are cut into various 
shapes to fojm mats. 

The flower sfpathes, when dried, .are used as torches, 
and are also tfwisted* into coarse ropes after being soaked 
in water. 

The water contained in the unripe nut is a cool, re¬ 
freshing drink that is much appreciated in tropical 
155un tries, and constitutes the only available drinking 

'water on some of the smaller oceanic islands, while the 

» 

soft, creamy kernel of the unripe nut, when flavoured 
by spices and lime-juice, is eaten as a delicacy. 

Thq ripe nuts enter into the composition of numerous 
native sweetmeats and curries. Coconut milk is prepared 
by grating the fresh kernel and mixing it with a little 
water and then pressing through a cotton cloth. The 
liquid which passes through the cloth is an emulsion 
consisting of oil suspended in water with a little mucilage 
and sugar, ft resembles milk in appearance and con¬ 
sistency, and is extensively used in India in the prepara- 
tio* of curries and as a substitute for cow’s milk. • 

The oil obtained from the kerijol of the nut by •boiling 
with water, or by expression, is used,as an article of food, 
and .^lsT> employed for culinary purposes. The Jiusk is 
utilised as fuel, and /sections are used as brushes * the 
fibre of which it is largely composed is ifiade into brulhes, 
yam, cordage, aqd malting. The coconut shells bre uswf, 
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as fuel, and are,also formed into drinking vessels and 
numerous other articles of domestic use, as well as being 
carved and polifhcd for ornaments. The author has seen 
Kru boys on the West African steamers using the natural 
husk, cut into pieces, as a scrubber. 

‘‘(.Todd}' " is obtained from the coconut inflorescence 
before the flowers expand. The natives climb the* tras>» 
and bind the flower spatlio in sec oral places with strips 
of palm leaf to prevent it expanding. “The spathe is 
then bruised by a club or mallet. "The Mating is peri¬ 
odically repeated for ten or twenty days, a portion of 
the spathe is cut off, and from the wound a quantity of 
liquid exudes, which is collected in a vessel. This 
“"bleeding ” continues for about a month, each dry*a r * 
fresh slice being removed from the spathe to facilitate 
the flow of the liquid. Six pints a day is sometimes 
obtained from a single tree. In a frisfli state this liquid 
forms a sweet and pleasant beverage, and is drunk by 
both natives and Europeans. Aftei standing for a short 
time it becomes a highly intoxicating beverage knowil 
as “ palm wine.” If allowed to remain for a few weeks, 
palm wine becomes converted into vinegar. In a state 
of fermentation toddy is sometimes used t in bread-making 
as a substitute for yeast. 

Desiccated “coconut is now in considerable demand in 
the confectionery industry, both for itself and as a sub¬ 
stitute, for almonds, 'fhe United Kingdom. Germany, 
the United States of America, Belgium, France, and < 
Austria import this product, which consists of tfie .fresh 
kernel Gripped or shredded and’dsjed in ovens. Desic¬ 
cated coconut wKl keep sweet for a long time," but its 
-preparation is confined to those .countries where large 
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supplies of fresh coconuts are available, as only fresh 

kernels cart be used. 

The hard shell is removed l>y a hatchpt, or preferably 
by a small pftwer-driveri circular saw, if such is available. 
The outer brflwn skin of the kernel is- then shaved off 
by a spokeshave, or, if possible, a steam-driven revolting 
jrasjf. Halving the shaved kernels, the moisture is drained 
away, and ^mother machine strips or shreds them. The 

nuts must be dried immediately or the oil in the kernel 

© 

will become rancid. Three average-sized nut* produce 
one pound avoirdupois of desiccated coconut. 

A little sugar or starch may bo mixed with the shredded 
kernel to aid the drying process. Too much sugar, I*>w- 
dvtS? renders the. product crisp and easily breakable ; 
too much starch makes it pasty and gives it a greenish 
tint. Ten per cent,, of sugar or 5 per cent, of starch 
is the maximum permissible. Two methods of drying 
are :— 

* (1) Spfead the shredded kernel on polished iron tables 
heated by* steam from below. Stir the material fre¬ 
quently ,’and let the vapour he driven through chimneys 
in the roof. 

(2) Dry on trays in a drying room heated to 110° F. 
Stir frequently, and, when quite dry, remove from the 
heated chamber and allow to cool. Pack in load-lined 
charts and seal for export . , 

Coir ia a filjre from the husk or mesoearp of the cocoP 
nut. Its fineness deponds partly upon the situation of 
the plantation, partly upon the time at which the nuts 
afh gathered. Paiq^i ‘growing near thojsoa ^irSduce 
finer fibte than those growing inland. ■'Nuts should-’also 
be collected before ripening, as the fibre become^, coarser 
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as the truit matures. To prepare the fibre, the natives 
remove the husks f by hulling, and place them in bbsket- 
work cages in backwaters or pits containing* braokiah 
water, where tlfey remain for many months to soften. 
Then the fibres js freed from the non-fforous matter, 
driejl, cleaned, sorted, and baled for export. 

In sorting, “ fibre ” consists of the finer fibres tised 
for spinning purposes and for mats or ropes ; “.brush " 
fibre is coarser and stiller, and is employed in the manu¬ 
facture of brushes and brooms. Short “curled" fibre 

t 

or tow is used in upholstery as a substitute for horse¬ 
hair, anti the dust or refuse for bulbs and garden pur¬ 
poses. Twelve thousand coconut husks yield one ton 
of coir fibre. 

* 

Copra is the matured kernel of the coconut broken intq 
pieces and well dried, either in the sun, or, more fre¬ 
quently now, perhaps, by mechanical means in hot-air 
evaporators, where the shell does not fall away at the 
time when the nuts aro broken. * 

The high value of copra is due to the oil it contains* 
To extract the oil the early method was first to pound 
the copra into a meal and then to cast this meal into a 
vat of boding water, whereupon the od, released by the 
heat and rising to the top of the water, was recovered 
from the surface by skimming; but to-day oil is " ex¬ 
pressed ” from the copra, the entire process being {*sr- 
formed. by machinery. t The copra is properly milled, 
the resultant meal bejng steamed and fashioned into large 
square t eakes ; and frdto these cakes, upon submitting 
them to a hydraulic pressure of‘several tons per square 
inch,' the coveted bil is “ expressed,” or squeezed^ 

The i/ason why the public heara c littlepf the “ coconut 
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ojBE/’ and much of the “ copra ” market ia because, 
while only a few bi^ firms provide thejnselves with the 
machinery* necessary for the manufacture of oil, the 
majority shijf their produce in the forn/ of copra—the 
raw material—hnd, therefore, while copra interests and 
is handled by thousands upon thousands of, planters 
and Sealers at home and in almost every tropical region 
known, 4he jail may be said to concern, comparatively, 
a very limited dumber of refiners and manufacturers. 

One coconut of average size yields nearly 3| ozs. of 
oil, besides 3 ozs. of dried oil meal. 

And now, a few words about the planting of coconut 
estates, and the yield and profits accruing therefrom. • 

In planting out an estate, seed should bo taken from 
'well-matured trees of from 25 to 30 years of age, showing 
a good yield; and large-sized roundish nuts, either red, 
brown, or green, but not oblong nuts, should be selected. 
The jped nut must either be picked from the tree in 
completely dry condition, or, better still, gathered up 
”&hen fallen* 

Gathering the nuts groen, and then drying them in a 
room, is to be avoided, as trees grown from such nuts 
do not mature well, and generally decay, whereas nuts 
having become completely dry when on the tree can be 
planted any time from one to twelve “months after 
collection'. • 

The seed nut must not have,too much or too little 
nfilk. It should be half-full. After shaking several 
nutsj.it*is easy to estimate^ the? amount contained in 
tljem. Nuts containing‘too much milk wll easily rot; 
those wfth none will soon perish. The*nuts are plalhted 
in a nursery in tsenchqp, and are transplanted to Inquired 
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positions within two to eighteen months from the tiiba' 
shoots make their appearance. Thf seed beds are care- 
fully prepared (jnd well heaped up, out not made so wide 
as to interfere with watering them in dry weather. The 
nut should no},,be planted too deep, ndr covered with 
more th^n 1| to 2 inches of earth. Manuring is not 
necessary, as it only attracts ants and beetles. The* beds. 
must be kept clean and the soil loose, to got rid of 
grubs. 

A month or two later shoots appear, and t&e plants 
are ready for transplanting at the end of one year, when 
they should have an average height of 18 inches. The 
seed beds must be kept moist and the young plants 
Watered during a continuance of dry weather. Care is 
taken to remove the plant with the decaying kernel 
still attached to it, but the roots are sometimes cut 
rather short to prevent rot. 

All leaves, except the inmost ones, are cut to diminish 
resistance to the winds. Transplanting from tile nursery, 
the planter digs channels or trenches alongside the plant/,, 
slightly deeper than the bottom of the roots, previously 
well watering them to prevent the eartb^erumbling from 
the roots during removal, the idea being to retain with 
it as much of its natural soil as possible. 

The seedling is lifted carefully from the nursery beds, 
qnd any damaged roots cut back. A small hole is made 
in the. centre of the large one, and in this the nut which 
is still attached to the young plant is placed, and coverfed 
for about three parts of its depth. The soil is noiff lqwlled 
at tFie 'time pi planting, but a’ basin-shaped depression « 
is formed round the youngf plant. As growth progresses 
this become filled with fine,sandy soil washed in 
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by the rains,lor it* may subsequently «be made level by 
means of a top-dres\ng fit light, rich soil. 

Another system i\ to transplant the# seedlings from 
the seed-beds’ to a piece of good land th$t has been well 
dug and manured, planting from 3 to <> f<Jot apart, accord¬ 
ing to the length of time it is intended they nhould re- 
■ main. The plants should be kept well watered and free 
from wfteds^,nd pests. When two and a half or three 
years ol<j they*aro lifted and transplanted to their per¬ 
manent positions. ‘This system hdmits of a selection 
of the best seedlings from the seed-bed for transplanting, 
to the nursery, and of a further selection for forming 
the permanent plantation upon which the trees shduld 
be planted out, 30 by 30. , 

• Watering is essential to a coconut plantation, and only 
light catch crops should be grown in between the trees 
( e.g ., sweet potatoes, cotton, pine-apples, and pulses). 
Abojji the fourth or fifth year these crops should be 
abandoned, and cattle tethered to the trees to graze. 

' A ser^s of mamma) experiments with coconuts in 
Trinidad and Tobago indicated that only in one instance 
was the increase in yield sufficient to compensate for 
the cost of treatment, the notable exception being on 
the King’s Bay Estate, where the application of a mix¬ 
ture of 2 lbs. of dissolved bone and 1 lb. of sulphate of 
potfish per tree has given a steady yearly increase. • 
The entire coconut fruit is not' often seen in Europe. 
Ovoid in shape, it is covered by a waterproof epidermis 

or ohter*skin, attached to tin? inside of which is a thick 

• • • 

fibrous cushion knowif as the^ husk, and tht> well-kmjwn 
nut is embedded within this husk in* nnjch the same 
, manner that a peach stone is embedded within fl§ph 
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of that fruit. The coconut kernel, ynliket other kernels, 
is practically hollow, and the hollo// or cavity is almost 
completely filkfd with liquid, generally termed coconut 
“ milk,” the wtdls of the kernel at this stage consisting 
of a white piflp or jelly barely one-quarter of an inch 
thick; hut as the coconut gradually matures so is the 
“milk” for the most part absorbed and used in the 
building up of the pulp or jelly-like walls, uptil iff full age 
these walls aro sometimes throe-quarters of an iych thick. 

The average yield when the tree's are *in full bearing 
r varies < from fifty to seventy nuts per tree, if good culti¬ 
vation and rqauuring have boon practised. Individual 
trees have been known to yield from 150 to 200 nuts 
annually. < 

The nuts arc produced in bunches of from 10 to 12 

nuts each. Natives climb the trees and throw down 

the nuts. One native should harvest 400 nuts a day, 

and he should at the same time remove dead lyave' from 

the crown and search for beetles or other insect 

' 1 ( 

In a few placos the nuts are allowed to remain until they 
fall naturally from the troes, especially if such nuts are 
required for seed purposes. 

The cost of forming and maintaining a coconut plant¬ 
ation varies according to (a) rent, (6) the character and 
condition of the soil, and (c) the supply and cost of labour. 
The following is a fair estimate for the Malay States 

i 

First Year. —Felling £750, draining £750, seed £350, 
fencing £200, lining f nd planting £150, coolie lines. £65^ 

^bungalow £150, tools £35, stationery £15, medical 
£200, ^feeding first' six months at £1N) per acre, super¬ 
intendence £§D0, contingencies £150, say . . \ £3,000 

Sectotd Ye&r. —Weeding £750, superintendence £500,- 

/medical and contingencies £250, c . . c . 1,500 
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Third Year. Weeding, £750, superintendence, £500, 


* ‘ « 

medical and contWoncios, £250, 

. £1,500 

Fourth Y«ar. —WeedinXonl^ £450, . . . * 

. 1,200 

Fifth Year .—Weeding o\ly £400, . . . * . 

. 1,150 

Sixth Year .—Weeding only £450, picking £40, curlig 

£150, 

transport j$50, . . . . ( # 

. 1,500 

Seventh Year .—With extra cost picking, . 

. 1,900 

0 

Eighth Year .— ,, „ . . • . 

. 2,200 


It is assumed that, the production of copra will be on 
the average of 820 nuts to the picul of copra (133§ lbs.), 
the average yield pcs' tree of five years of age in Malay 
and Ceylon being 1’ lbs. 

In East Africa palm lands vary from about 4s? to £1 
per acre ; clearing and weeding during the period before 
trees arrive at the producing stage is estimated at tit 
V acre. Full bearing takes place at the tenth or twelfth 
year ; and an annual yield of three-quarters of a ton ol 
copra to the acre has been obtained. 

The following is an estimate of revenue, expenditure 
* sSj^nrofi? from 2,000 acres of virgin land in West Africa 
'Capital outlay, £20,000 :— 



Gross Profit. 

Upkeep. 

Net Profit. 

Eighth year, . 

£12,280 

£2,000 

£9,680 

Ninth year, 

18,800 

3,500 1 

15,300 

Tmth year, 

27,320 

4,300 

23,020 

Eleventh year, 

36,080 

• 

5,500 

30/,80 


The«aj3ote estimate is based on c<f]pra at £21 per ton anc 
• coir fibre at £10 per tori, thus leaving a veryjlarge'nfhrgii 
on present values. 

Another authority gives the following figuresyof thi 
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revenue, expenditure, and profit, from coj/ra akme from 


500 acres in Malabar. Capital oytla 
6 

j, £4,000 : 

• 

v ! 

- — 0 

Gross Protit 

Expenditure. 

Profit. 

fi t j 

Sixth year, 20 nuts per tree, ! 

v. 1 

£11,200 

£2,800 

£8,400 

Seventh year, 40 

28,000 

7,000 

21,000 

Eighth year, 60 ,, j 

39,200 

9,800 

.29,400 

Valuation hat always 

been taken as, seven years’ 


purchase of the estimated profits, and a fair investment 
* valuation may lie taken as ten years' purchase of esti¬ 
mated profits/ as there is not the same fluctuation in 
the price of copra as there has been in rubber. 

In some parts of'the world coconut estates are mai^y 1 
but small, and in different hands. The question of 
co-operative milling has, therefore, arisen. In this con¬ 
nection it may be said that it is estimated a minimum of 
7,200 tons of copra per year, or 14,000 acres of coconuts 
in bearing, would he required to justify the election of 1. 
co-operative mill. After 8 per cent, had been^ot aside 
for interest to shareholders and fair depreciation allowed 
on machinery, the profit accruing would be divided 
amongst the contributing estates according to the 
quantity of eepra delivered. 
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AFTER II. 

P*LM OIL AND KERNELS. 

Fiest, perhaps, in commercial importance, a»ong the 
oil products of West Africa, is that of the oil palm; 
there is* an ^enormous supply of this commodity in the 
country^which*at present rots on the ground, and which 
might be turned t» profitable account by very shrewd 
enterprise, working on more economical lines than the 
majority of present plantation companies in West* Africa. 

The oil palm,* which is indigenous to West Africa, 
from Senegal and Bissagos on the north to the Congo 
Basin and Angola on the south, is most prolific from 
Sierra Leone to the ('amcroons from the seaboard to¬ 
wards the interior, diminishing in those districts where 
the^qlirnate becomes drier, or where rocky and moun- 
fVBtSiP tracts intervene. It is rarely found beyond 
200 milfs from the coast. The most suitable situation 
is where the soil is generally moist. Swampy, ill-drained 
land is not favourable. In those parts of the country 
where there is gravelly latorite over a deep substratum 
of syenite, trees may abound in considerable numbers, 
but the trunks of such trees do not acquire the same 
thiBkness as those growing in damper or lighter ground. 
No distinct' varieties are recognised by the ftatives, 
although distinctive names are applied to the same fruit 
in &iffe?ent stages of development. Yet there is great 
disparity between oir palms, both in yield and quality, 
to the extent of 30 per cent. Some htvo thin pericarps, 

* See “ Sierra Le&ne : Its People, Produces, and Secret SoSetiea.' 1 - 
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yielding lead oil and more kernels— e.g., in ^©rraLeoiwM- 
others have thimshelled kernels c and thicker pericarps. 
The oil palm does not thrive in lieavy forest, but in 
open valleys with low undergrowth. The .seeds or nuts, 
which are large<»nd heavy, are distributed by the agency 
of birds and mammals. 

‘ C 

The full-grown oil palm attains a height of about 
60 feet, and consists of a stem covered throughout its 
length with the bases of dead leaves, and bearing at 
the apex a crown of large, pinnate leaves, each of 
s which may be 15 feet long, with leaflets 2 feet or 3 feet 
long. f 

The tree is very slow growing, reaching a height of 
v 6 inches to 9 inches in three years, 12 inches to 18 inches ( 
in four or five years, 8 feet in ten years, 13 feet to 14 feet 
in fifteen years, and attaining its full height of 60 feet 
in about 120 years. 

The fruit is borne in bunches termed “ heads,” “ ha*3£ls,” 

* * 

or “ cones,” which are small and numerous^ whsm-tfc^ 
tree first begins to tear, from the fourth to thp eighth 
year, and larger but less numerous as the tree becomes 
older. The oil palm requires little cultivation ; where- 
ever natives settle in previously uncultivated spots, 
they plant oil palms, and, as they rarely cut these down 
when subsequently clearing their fallow ground, the 
nhmter of such trees increases from year to year. ® 
Whete, however, the «il palm has received the atten- 
tion of the plantation, as in French Guinea (and in the 
Krobo district of the Gold Coast before the ooc& boom 

4 « 1 % " 

set |n), the pplm groves are in a more flourishing cop- 
dition, and have fielded better results. The cocoa tiees 
inj;he Jfrobo district, were first planted as catolfeope 
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between the palms, but, proving more lucrative, have 
become the main crop. ( i 

In French Dahomey every encouragement is being 
given by the Government to the oil palm industry among 
the natives, and the result has been to make this one of 
the most flourishing of the African colonies whichrFrance 
possesses on that continent . 

In Nigeri^, the British Government has encouraged 
more careful planting of palms, with the result that oil from 
these districts fetches the best price. In Liberia, a British 
syndicate is interesting itself to produce good results. ( 
On a plantation, the distance between palms should 
be not less than 25 feet, and catch-crops should not* be 
grown after the tenth year. , 

•Permanent crops such as cocoa and rubber are hardly 
suitable for interplanting with the oil palm unless the 
palm trees are at least 45 feet apart, when funtumia 
elaatjoa qpd cocoa may he grown satisfactorily. A rota- 
> tion of„crons may be carried out where the palm trees 
are 25 fget’ apart with the following products Maize, 
manihot (cassava), ginger, ground nuts, tobacco, chillies, 
yams, native beans, and pine-apples. But before planting 
a large areja of any one product the demand of local and 
European markets should be carefully studied. It is 
worthy of note, too, that local markets in West Africa 
are ^to-day worth attention, good prices being ofteh 
realised for maize, cassava, ginger, native beam!, and 
yams. The returns from the sale of the catch-crop pro¬ 
duce -should help to pay for tfie necessary attention 
required # by the permanent crops until th^y come mto 
bearing, as well as to meet other wofking expense® of 
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* A fc . , t 

Each tree from about 10 to 30 feetl in height is 
calculated to bejtr at least seven cones of fruit, and 
in mil bearing under good conditions the yield is. 
from 8 to 10 bunches.* A record bunch has weighed 
56 lbs. and contained 1,445 serviceable oil nuts. The 
yield pas acre would be from 536 to 670 bunches from the 
eighth year, where palm trees are planted 25 feet apart, 
which gives 67 trees to the acre. The yield of oil per 
acre by European method of extraction 'would be from 
one to one-and-a-half tons of oil, exclusive of kernels. 
The quantity of kernels obtainable per tree would vary 
from ^6 to 35 lbs. according to the variety, or from 
16*to 21 cwts. per acre. 

* The natives remove a few of the lower leaves around 
the crown of the tree each year. This practice is supposed 
to increase the yield from 25 to 50 per cent., and is worth 
trial by Europeans. 

To secure the cones, the natives have become expert 
climbers. The cones are cut with sharp knives, jji order 
to detach the fruit. This fruit consists of (a) an outer 
covering or pericarp, which contains the palm oil of 
commerce, and (6) the palm nut. The pericarp often 
holds about 60 per cent, of its own weight of oil, and 
as this part is 40 per cent, of the whole, the amount of 
oil is about 24 per cent. The fruit, when freed from the 
oone, is placed in the sun for a few days and fermdUted 

* According to Adam (It Palmier it huile, pp. 118-121), an average' 
yield of about 10 fruit heads, each weighing 13-2 lbs., and equivalent to 
86 lbs. of fruit per tree per aiyuim, may be counted on in districts favour¬ 
able to^tfije oil palm, such as Lowei Dahomey. Farquhar (The Oil Paint 
and its Varieties ,.p. 20) saye that an average* of five bunches is obtainable 
in ftrourable di*triets,in Nigeria, bach bunch weighing 31 lbs., but that 
the bunches are smaller in the dry zone and in dense forest. There U no 
dqpbt that, the yields of fray vary considerably in different localities. 
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by being stacked in heaps and covered by leaves for 
some days more. The release of the fruit from its fibrous 
case’is thereby easier. In consequence ftf the fermenta¬ 
tion, the glycerine (now worth £200 per ton), of which 
the palm oil, when produced from fresh, fruit, contains 
as much as 10 per cent., is reduced to 5 or ever**, lower 
percentage, making, as may be imagined, a very serious 
difference in,its market value. 

The Germans were keen on introducing European 
methods of Jmpra ^ememt. At the Agu plantation in 
Togoland, for example, the process employed there t 
extracted the best palm oil obtainable, containing qnly 
5 to 6 per cent, of fatty acid. And only as late as Jhly 
4th, 1914, Direktor Hupfield, of ^Togoland, told tfie 
TJhird International Congress of Tropical Agriculture 
thf» increase in exportation might be attained by (1) 
an Extension of the districts capable of exporting, by 
imprdVo^nents in the means of transport; (2) a more 
intensive utilisation of the existing palms through better 
method^ of cultivation; (3) a better utilisation of the 
crops obtained through improved methods of prepara¬ 
tion ; (4) an increase in the existing number of palms 
by increased activity of the present producers or the 
introduction of fresh producers ; and (5) methods of 
preparing the crop by machinery which have been 
elaffBrated within the last decade. 

Both.British and French are now taking up the matter 
more seriously, and several British firms, notably Lever 
Bros?an*d the Co-operative tyhol&sale Society, haw taken 
ug large ^concessions under IJiiFOpean management. 

Seyeral important organised effort# have now been 
, made to supplant the wasteful native m^ho&'for ye- 
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covering the yellow oil from the pericarp, by establishing 
modern plants .within the area in which the oil palm 
flourishes. These modern plants oiler one of the most 
favourable opportunities for the investment of capital, 
an the native,labourer will soon find that the collection 
of fruit for these establishments is easier and more pro¬ 
fitable than attempting to extract the oil himself. At 
the same time, users of palm oil in Europp will bo fur¬ 
nished with a product which, on account of the large 
proportion of glycerine it containsv,and< better average' 
condition, will be of greater value than the variable 
and uncertain product, that, is now shipped by the West 
African native. 

' The cost of extraction by the native methods is from 
£10 to £12 a ton. Half that estimate should cover the 
cost by machinery under European management. 

The problem of the mechanical extraction of pal a oil 
has been approached from two standpoints— (,i) the 
construction of small, cheap, portable machines,capable . 
of being worked by hand and of being transported from 
place to place as required ; (2) the erection of central 
factories dealing with large quantities of palm fruit by 
means of heavy, power-driven machines. 

At least two hand-operated machines, very similar in 
principle, have been patented for the preparation of 
palm oil, in both of which the palm fruits are placed 
in a Cylinder with hot y'ater and submitted to the action 
of beaters, the oil and water being afterwards run off 
through a grid or sievd. Tfye “ Uwira ” machine patented 
by figlen (English Pat. 3357/1609) has been experi¬ 
mented wit/i on' the (Told Coast. The other machine, 
in whiSB th/palm fruit is beaten in hot water for extrac- v 
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tion of the oil,'is that of Phillips, a native of Lagos ; an 
early model of this machine was patented in 1907 {English 
Pat. 9733), and an improved form in 19 It! (.English Pat. 
18370). It consists of a smooth cylinder mounted inside 
a cylindrical casing and around a shaft bearing beater|. 

The outer cylinder carries a water tank with a*valre 

> 

to cohtrol the flow of water, while the inner cylinder 
carries on. thj lower side a sliding sieve to separate the 
oil and water from the nuts and fibrous waste ; this ' 
.arrangement of. tb elieve allows its removal so that tho 
exhausted material can be discharged through a space 
in the inner cylinder. This machine was exhibited at 
the International Rubber and Tropical Products Exhi¬ 
bition held in London in 1914, and according to the 
advertisements issued at that time, it cost. £5. Although 
littlais known with regard to the efficiency of oil extrac¬ 
tion liv this machine, it should prove useful in econo- 
misinj^time and labour in the preparation of palm oil 
, oh a small scale by natives. 

The first ‘power-driven machinery for cracking palm 
-nuts is believed to have been introduced into West 
Afrioa in 1877 by Mr. C, A. Moore, of Liverpool, and 
was devised by Messrs. Mather & Platt, Ltd., of Salford. 
Hand machines were introduced about. 15 or 20 years 
later. • 

In«i901 a prize offered by the Kolonial Wirtschaft* 
lichen Kommittee of the German Kolonialgesellschaft 
( Verhantl. Kol. Wirt. Kom., 1909, No. I, p. 54) was 
awaifled for a complete set of gmalf machines constructed 
by the firm of F. Haake* in Berlin and designed to ex¬ 
tract palm oil from the fruit and also ft) cr Jbk the ntrts 
.and liberate the kernel^. Plant made by t Vg f& m Wa^ 
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exhibited in 1909 in Berlin, and afterwards erected at 
Marafe on the ( 'toss River (Cameroons). Similar plant 
was also erected at Victoria in the Cameroons, and at 
about the same time a French firm erected a plant of 
French make, at Cotonou in Dahomey. These early 
facto*>es were all on a small scale, working about 5 tons 
of palm fruit per day. 

Subsequent power machinery falls into,twe classes— 
(1) those in which the whole fruit is‘pressed without 
removal of the nuts, and (2) those .in 'Which the fruit 
pulp is removed from the nuts and pressed alone. 

Noteworthy among the former are (a) the machines 
devised by Poisson and constructed by Louis Labarre, 
‘of Marseilles : (b) the mill devised by Hupfeld and con¬ 
structed by Messrs. Humboldt, of Cologne ; (c) -the 
machine patented by Hawkins. 

The most prominent of the second class was, tefore 
the war, that of Haake, of Berlin. Other maclvj.es have 
been patented by Buchanan and Tyrell, and by Dyer, 
and Innes-Ward. 


Complete plant for the preparation of palm oil in which 
the pulp is removed from the nuts >md then pressed is 
made by A. F. Craig & Co., Ltd., Paisley, Scotland; 
A. Olier et Cie., Argenteuil, France ; and Louis Labarre, 
Marseilles. The plant constructed by the first-mentioned 
'firm is known as the Caledonia dry plant, and differs in 
method of working frpm most of the existing processes 
in not steaming or boiling the fruit or pulp with wafer 
beforp expression of a oil. , It is claimed for tliis .process 
that 11 neither the fruit nor the ofl comes in contact with 
wdter, so &iat ''oven if fatty acid and glycerine occur 
in ovef-rie't fruit no glycerino is lost*. The process oi 
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depericarping is effected by a machine patented by 
H. G. Fairfax (English Pat. 18050/1914)* 

The oil, after being boiled, yields a pleafftmt and yellow- 
coloured fat, w^iieh is sometimes eaten and relished by 
Europeans residing in West Africa. Most f>f it, howevej, 
is exported to Europe and used for various p-ar poses 
by tlie soap-maker and the chandler, not to speak of 
war purposes. Some oil is harder than others, notably 
that from thin pericarps; the softer oil is of two qualities, 
•(a) Lagos a nd^&hj srdinary soft oil, both of these oils 

fetching from £3 to £4 per ton more than the harder quality. 

• * 

Soap-makers and other users of palm oil are qpw 
demanding a contract for their requirements, based on 
purity and on the first grade of oil containing not more 
than 18 per cent, of free fatty acids. Many of the 
infemor grades will thus become unmarketable, except 
at aleriously depreciated price. 

ThSh^ter the oil and the more glycerine therein (which 
• varies it^ inverse proportion with the acidity) the greator 
its value k 

The chemical and physical constants of the jjalm oil 
of commerce are :— 


Specific gravity at 


15° 0 
15 ’ 


0-9209 to 0-9246 


Melting point, 

Saponification value. 

Inline value, 

Reichert-Moisal value, 

Hehner value, 

Solidifying point of fatty acids 
• . 44’5° to 45-0 C C. 


. 24° to 42-5° C. 

. 198-3 to*205-5 

. 53 to 57 -4 
. 0-86 to 1 87 
. * . 94-2 to 97 

varies from 35-8° to 46'4° 0., usually 


The keyrels or seeds contained in the nuts or “ stones ” 
of the oil palm are obtained by cracking*the huts by hknd 
• or by the aid of £t nut-eracking macl^ne, aft^jjj^orang^- 
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ooloursd’pujEi oil has been extracted from the outer 
pulpy portion of the fruit. In Sierra Leone, this is, 
principally, the«work of thousands of small farmers in the 
Colony and Hinterland, who, with wives and families, 
work a$ this industry during the season. Their produce 
is collected by agents and sub-agents representing the 
large trading firms. 

The kernels are exported, and the expression of the 
kernel oil carried out in Europe. Palm kernel oil is 
white in colour and of rather softer consistence than palm' 
oil. The kernel, when it reaches the mills, is treated 
; either by the crushing or chemical extraction processes 
tO'Obtain this oil. The oil forms about 50 per cent, of it* 
dontents, and has a very high commercial value, being 
sold at about £40 per ton in peace time, and at a much 
higher figure during war. Formerly employed sole}/ in 
the manufacture of soap, candles, etc., palm kemjfi oil 
has latterly been more and more in demand apnfijg the 
makers of edible products, such as “ nut-butter,” choco¬ 
late fats, etc. Before the great World War, most of our 
supplies of this oil were imported from the Continent. 
Now that the question of the people’s food supplies 
has become one of vital moment to the country;- the 
production of large quantities of wholesome nut-butter, 
sold at almost one-third the price of ordinary butter, and 
manufactured entirely within our own borders fro nr* pro¬ 
duce supplied by Britisji Colonies, may be regarded as a 
factor of no small importance in furthering the national 
policy t by facilitating domestic economy. ' , 0 

Before the war the Germans imported kernels from 
Liverpool, add then sent the oil back to that port and 
undersold tb Liverpool crushers. , 

< ' c 



PLATE 



Native 









PALM OIL AND KERNELS. 


35 


This was done by Germany putting a heavy tariff 
of £6 a ton on refined edible oils, importing the palm 
kernels free, and charging her own manufacturers and 
countries witli ^whom she had special treaties, an extra 
price which enabled her to undersell the British market. 
She also captured the Canadian market, although ^vet- 
pool Enjoyed exceptionally low freight to Canada. Before 
the war, ®ls<^ Britain imported margarine to the extent 
^of 1,518,297 *c\fts. in 1913, value £3,917,701. Of this 
•amount 1,483,417 cwts. came from Holland. Now 
Britain is making her own margarine from her own 
raw material, and as it was being bought retail a£ from 
7d. to Is. per lb., while butter was costing 2s. to 2s. 6d., 
the gain to the consumer at home is great . 5 

lessrs. Lever now have their own steamers running 
en West Africa and Liverpool for their trade in 
and oil. In Sierra Leone alone, the palm kernels 
k in 1917 reached the record figure of 58,000 tons. 
The fallowing table gives the range of the principal 
constants o! commercial palm kernel oil. The corre¬ 
sponding figures for coconut oil are added for com¬ 



parison :— 


-C- 

* 

Commercial 

Palm Kernel 

Oil. 

Coconut Oil. 

• ___ 

Specific gravity 99°/lS°, 
Iodine value, per oent., 
Saponifioation value, . 

• Titer test, . 

Hehner value, . 
Befokert-Meissi value, 
•Polensko value, 

Yield of oj, . r 

0-873 

10-3 to 17-5 

242 to 2(* 

20-0° C. to 25-5° C. 

,911 

to 6-8* 

• 

# • 

40-7 to 52-5 

• 

0-874 ' 

8-0 to 104) 

246 to 268 
21-2V!. to 25-6° C. 
82-4 to 90-6 

6-6 to 7-6 

18-0 • 

64-5 to 74-7 

m - 1 .'* 


, When the weight of « cask of palm oil i^scMained^ 
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and in invoicing the same to the buyer in this country, 
16 lbs. per cwt., or one-seventh of the whole, is deducted 

t 

as representing the weight of the cask. 

This is an agreed figure and applies, only to such 
casks as are termed “ regular,’’ and comply with a certain 
measurement. In the case of palm kernels, if these are 
shipped in bags, the actual weight of the bags is ascer¬ 
tained by trial, and this weight is deducted from the 
gross weight of tho kernels. The usual'tare is 13 lbs. 
for five bags ; when shipped in bulk there >s no taro. 

An ingenious and simple nut-cracking machine has 
been devised recently by J. 0. Drews, it consists of 
a pair of finely corrugated steel jaws, one of which is 
fixed vertically to the frame of the machine, while the 
other is moved by means of a specially constructed 
cam. The moving jaw has its corrugated face formed 
at a slight angle to the face of the fixed jaw ; the s/iace 
between the jaws is, therefore, wider at the tp»r than 
at the bottom, so that larger nuts dropped between the 
jaws lodge near the top and small nuts near the bottom. 
In working, the moving jaw takes up three consecutive 
positions: (1) discharging, fully open, allowing the 

broken nuts to fall through ; (2) feeding, part ly doted; 
(3) cracking, a small auxiliary cam mounted on the main 
cam engages -vith the operating rod of the moving jaw, 
causing the latter to take a short, sharp movement and 
to crack the nut-shells without breaking up the kernels. 
The nuts are fed to the jaws by means of a sloping tray 
ending in a aeries of J-shaped bars mounted at right 
angles to and above the faces of the jaws. A series of 
J -shaped ba s mounted on a shaft rotate between the 
bare on tne f ,>ed tray, pick up a row of nuts, and throw 
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them between the jaws. The machine is light, simple, 
and strong, and seems to work well. • 

The working of another new palm-nut-i?racking machine 
devised by Mj. Kent. Johnston has been demonstrated 
recently in Liverpool. This machine works on the centri¬ 
fugal plan, but differs from other centrifugal machines 
in that the nuts are flung from one ribbed rotating disc 
or drum. i.Vo or against another disc rotating in the 
opposite ^ direction. The machine is said to work satis¬ 
factorily, ayd 'weighs 1,30 lbs., being of convenient size 
for transport. 

Every such effort to get the most out of kernels % will 
probably be welcomed by merchant and native aliko, 
especially as soap-makers and margarine-makers, and 
other users of kernel oil are calling for a contract in 
whVli kernels will be valued according to their oil con¬ 
tents, anything containing less than 48 per cent, of oil 
to be^pspalised. 

Pttlmjterael cake is the residue from the kernels of 
the nuts o! the West African oil palm after expression 
of the oil* More than onc-quarter million tons < of nuts 
have been for the past few years annually exported from 
WesJl Africa, but until the outbreak of the war, and the 
consequent closing of the German ports, this huge trade 
was almost entirely in German‘hands. A small quantity 
of tUfe nuts was imported into Britain, but almost dll 
the cake left from the extraction of these -was exported 
to the Continent, where it has always commanded a 

oonSiderflbly higher priee tftap in %his country. 

• • * 

. * “ Expre^ion ” is the-more correct.^torm when the material is crushed 
in a press and the oil squoozed out, “ extraction " #hen oil is dissolved by 
•ui&ble solvents (e.g., benzine). Solvent rt,,u "“‘ ,l 

extensively for edible purposes. 
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A8 far back as 1861, at the Royal Agricultural College, 
Cirencester, it wae experimontally established that kernel 

intake was good 0 stuff for cattle, but the Germans dis¬ 
covered that palm kernel cake given tv milking cows 
would increase" thp Amount of butter fat by as much as 
over l per cent,, so that by giving it to their cattle they 
were able to get as much butter from nine cows as before 
it took ten cows to produce. For that reason throughout 
the German Empire for many years palm kernel cake 
has been more valuable than it has been in* England. 

' At the end of 1914 there were only two mills in Britain 
•dealing with palm kernels, and their combined capacity 
amounted to only 70,000 tons per annum, feince then, 
however, a considerable development in this industry 
has taken place, and new mills (e.g., at London and Hull) 
have been erected capable of dealing with large quan¬ 
tities, so that, in the near future, very large stocks of 
palm-kernel cake will be at the disposal of tbs'. home 

feeder. • 

For the purposes of experiment, 2 tons of the cake 
Were supplied by Messrs. Lever Brothers, Port Sunlight, 
who, in connection with their induslry, crush a con¬ 
siderable quantity of palm kernels. .These experiments 
have shown that palm-kernel cake is very highly digest¬ 
ible, and that jts productive value is much higher than 
its chemical analysis alone would lead us to believe." For 
this reason three cakes were used in equal quantities 
throughout the experiment. For the purposes of the 
taper iment, thirty he^d of, cattle, eighteen heifers^ and 
twelve" bullocks, all cross-bred two-year-olds, w;ere used. 
Th*$e fere edivided into three lots of ten each-'Hiph 
lot conafetipfi of six heifers and >fonr bullocks, tot 
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£ort time before the commencement of the experiment 
they underwent a preparatory period of feeding, in order 
to accustom them to the experimental foods—Lot I. 
getting linsee^ cake, Lot II. decorticated cotton cake, 
and Lot III. palm-kernel cake. The cakes were fed in 
mixture with locust-bean meal, and were from tlje first 
takdh readily by all the animals. The experimental 
period, ^hi$h extended to eighty-four days, was divided 
into three perieds of twenty-eight days each, the animals 
being weighed, at the commencement, and again at the 
end of each period. The final conclusions reached were -. 

“ I, Fed in the same quantities, palm-kernel cake ma f 
be expected to give equally as good a return in ^ive 
weight increase as linseed cake or decorticated cotten 
cake, and at present prices it gives a better monetary 
return than either of these. 

« xx. Fed in mixture with locust-bean meal, it is 
takeq readily by stock, and no difficulty need be experi¬ 
enced in storing cake containing a comparatively large 

percentage of oil.” ' 

The bounty of Northumberland Education Committee. A 
has issued a very valuable report on palm-ke?nel cake 
and meal, and cqconut cake compared with Soya cake 
for fattening cattle and sheep. The trials were carried 
out at the County Agricultural Experiment Station, 
CocMe Park. The summary results were 


» 

• • 
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• 
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The cakes and meal weie kept in the granary and wei'e' 
in quite good condition after being stored for some 
months. , 

In some previous trials palm-kernel cake gave the 
cattle more glossy coats and more “ bloom,” but in 
those trials no such effect was produced on the fattening 
cattle or on the'young stirks. 

Better average gains were given by those _ wintered 
inside than those wintered outside, but .at the end of 
March practical valuers attached 30s. a head more value , 
, to those wintered outside, as they had better coats of 
'hair and were more promising grazing cattle. Palm- 
kernel meal gave better results than palm-kernel cake 
with these young cattle, although the meal contained 
less than 2 per cent.'of oil and the cake nearly 6 per cent. 
The gains per week were quite satisfactory for such store 
cattle in winter, and each lot went through the winter 
well. 

The sheep used were three parts bred hogs and had 
been bred near Rothbury in 1915. All the lots made 
satisfactory gains, which indicated palm-kernel cake and 
palm-kernel meal as suitable foods fc* fattening sheep. 
Again palm-kernel meal gave a better result than pulm- 
kemel cake. 

The fattening bullocks made average net gains of from 
£1 to £6 a head. Their live weight value increased* from 
47s. to 62s. a cwt. during the fattening period. The 
fattening heifers made average net gains of 50s. to 64s. 
a head. The net gains per head for the stirks varied hom 
"“iOs. ter 23s., and their value as stores increased from 
42s'.- 6d. a cwt. at the beginning of the winter to 48s. 
at the end. The fattening hogs made net gains per head 
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of from 3s. to 5 b., and improved in live weight value 
from 5|d. to 6Jd. a lb. during the fattening period. 

Palm-kernel meal is fo*und to be an excellent basis for 
a pig meal, and,as more oil is obtained from palm kernels 
by means of the extraction process of which palm- 
kernel meal is the by-product, it was also of*the greatest 
importance to test extracted palm-kerne! meal as a 
feeding-stiiff. 

The following table gives the composition of palm- 

• kernel cake iij comparison with coconut, linseed, and 
k • 
cotton-seed cakes :— 




Constituents pmi^knt 

• 

• 


Soya 

Cake 

j-.gypt c , lriim „ 
i/ottun r k • 
Cake 

j 

Palm- 

Nut 

Cake. 

Palm- 

Kemel 

Meal. 

• 

Maize. 

Moisture, 

10-40 

11-60 

11-65 

11 -00 

12-40 

14-30 

Oil, 

6-03 

4-07 

8-37 

5 40 

1*35 

4-54 

Albuminoids, . 

48-85 

24-30 

21-75 

21 00 

18-81 

9-89 

Carbo-hydrates, 

29 97 

34-33 

41-90 

43-12 

40-94 

68-20 

Fibre, 

4-60 

20-15 

10-75 

15-78 

22-00 

1 47 

Ash, ... 

5 15 

5-55 

5-52 

3-70 

3-90 

1-00 

• 

100 00 

100 00 

100-00 

100-00 

100-00 

100-00 

Nitrogen, 

7-02 

3-89 

348 

3-3(1 

3-<ft 

1-58 

Sar^J, 

Digestible oil, . . 

Digestible true albu- 

0(55 

0-70 

1 05 

0-75 

0-80 

none 

5-5 

3-8 

8-1 

5-2 

13 

4-0 

rainoids, 

37-7 

19-9 

10-5 

17-5 

15-6 

6-7 

Digestible oarbo-hy* 




46-1* 

49-4 

65-4 

drates and fibre, . 

• 2 i a 

28-6 

41-5 

Starih equivalent, . 

67 

47 

80 

75 

66 

82 . 


Another product of the oil palm which is not so gener- 
ally*known is fibre ; this'fijire is of very good ^quality, 
and reajjses as mucfl as £60 a ton on the MverpofflP 
market. 

It is the only fibre that is sufficiently fine and strong, 
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to make fishing lines, and this is the only use to whioh 
it is put by the .natives. It is obtained from the young 
pinnae, the older leaves being too strong and coarse to 
permit the hand-extraction of the fibre. . :; 

The process ( of extraction is laborious, and, therefore, 
unreipunorative, the cost of the production being as 
high as £75 a ton. There remains, however, a possi- 
pility that a mechanical or a chemical process may be 
introduced to separate the fibre from the pinnae cheaply. 

The tendency in the palm oil and kernel, trade is to' 
have large factories and mills on the spot for treating 
'"the material, and, therefore, a few words are necessary 
on this subject". First, the selection of a site for an oil- 
palm factory necessitates a careful examination of the 
productivity of oil palms in the vicinity. 

Secondly, factories requiring large supplies of palm 
fruit near at hand will probably have to resort to 
plantation methods, in which case the choice qf the 
best variety of palm for planting will be essential. , 

Thirdly, a factory requiring 5 tons of palm'fruit daily 
and producing from about J to 1 ton of palm oil, will 
require hbout 30,000 trees (say 80 to the acreji This is 
based upon the calculation that, as the fruit heads‘con¬ 
sist of only 64 per cent, of fruit (the remainder being 
useless fibrous^ stem, bracts, etc.), it would be necessary 
tQ collect and transport to the factory nearly 8 tons of 
fruit heads daily, or, taking the number of working days 
in the year as 200, and thus allowing for the faot that* 
the palms do not bear, fully throughout the year,, dyer 
•*1,600 fans per annujp. , v 

Sqtart (Committee on E&ible and Outproducing Nutt 
and Seed*, Minutes of Evidence, 11)16) states that an area , 
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of 14 square miles (about 9,000 acres) would be desirable 
for the establishment of a factory working Ao,000 tone 
of fruit a year, but that such an area in full bearing 
would produce over 25,000 tons of fruit a year, or i,00( 
tons of fruit per annum from 360 acre8 t which agraee 
closely with the figure arrived at above. ft is otjyiosi 
that large factories would require considerable areai 
even under plantation conditions, but that undor the 
present conditions, wheye the trees are largely wild anc 
•irregularly (distributed and where it is necessary to ailov 
for bad seasons, the loss of fruit owing to animal anc 
human depredations and other eventualities, a *mucl 
larger area would be required. From the above cqn 
siderations it is evident that even a moderate-size* 
factory must be located in the centre of a large oil-pain 
area, and that considerable quantities of fruit must b( 
collected and transported over long distances, necessi 
tating a good supply of cheap labour and adequati 
transport facilities. 

Finally, *one word about the packing and transport 
Care should be taken that kernels do not cause a firi 
on board ship. In Nigeria six sacks of palm* kernel 
weref submitted by the police department for investi 
gation as to the cause of a fire which occurred in the hoh 
of a ship loading in the Lagoon. The fire seems”to Bav 
brokdh out in several separate places in the cargo, whiq) 


consisted of bags of kernels solidly packed. • 

* The kernels had been stored some time in the bage 


ancf.it Was the dry season. There had been a blazing 
Sun and little breeze fob several days previously during* 
the period of loading, and sA not only was the fibje. 6! 
the sacking madp very dry, but also it would ha va become 
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more oily from the heated kernels exuding oil and there 
was very l'ttle chance of the heat being reduced in a 
closed full hold. Such oily fibre would absorb oxygen 
from the air very readily, and in these circumstanoes 
the temperature would rise so high as to cause oily 
vapours to' inflame and so start the fires. The sacks 
showed that the fires started at the outside fibre, and 
not inside among the kernels, and after the fire the fibre 
of the sacks held from 20 to 26 per cent, 'of oil. 
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CHAPTER III. 

THE GROUND-NUT. 

The high gfijo of butter in this country is loading now 
to the establisTintent of a new industry in Great Britain— 
4.e., tho crushing of monkey-nut or ground-nut kernels for 
the extraction of a pale yellow oil, which is of great value 
in the manufacture of margarine, for which, with hotter 
at so high a price, there is an increased denJnud. Ground¬ 
nut oil is also used for preserving sardines and as a lubri-* 
cant and illuminator. Inquiries are tseing made at the 
leading seed-crushing centres for the establishment of 
his new branch of tho oil-extracting industry, and a 
movement has also been started to erect mills in Scotland 
forward the industry. The kernel of the monkey- 
nut contain? about 50 per cent, of oil, which belongs 
to the non-drying class of oils, of which up to 40 per 
cent, can be extracted by crushing machinery. As India, 
Egypt?, the West Cpast Protectorates, both British and 
French, East and Central Africa, Rhodesia, etc., are 
able to supply large quantities* of these iponl«3ymuf?P 
there ft every promise of the development of a large* 
export trade in the commodity. The annual exports 
frt>m India and West Africa alone amount to about 
£5,0(^006 ; and in the United States, every Jarge 
t(?wn has its “ pea-nut * factory. Our Frenclt Allies* 
pay great attention to the Crushing ®f monkey-nuts, 
rand extensive crushing businesses are established at 
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Marseilles, , and they will probably do their utmost to 
encourage ^e Colonial industry. 

Other countries which express this oil are China, 
Java, the United States, and Japan. 

The ground-nut, earth-nut, monkey-nut, or pea-nut, as 
d ; fierent nuts of the same species are variously called, is 
the fruit of a yellow-flowered herbaceous plant beldnging 
to the Nat. Ord. Leguminosa, which is cultivated ex¬ 
tensively in Gambia, Senegal, Hong Kong, India, Nigeria, 
East Africa, and the United States. T,he value of the 
nut largely depends on its oil content, which in a good 
' sample will average 40 per cent, of the seed by weight 
after extraction. At the same time, the leaves and 
branches of the plant form an excellent fodder for cattle 
and sheep, and should always to utilised after harvest. 

* The flowers are peculiar and worthy of consideration, 
as they have a considerable bearing on the successful 
cultivation of the crop. After fertilisation the torus or 
seed stalk of the flower becomes elongated, rigid, and, 
deflexed, and forces itself into the ground!' where the 
ovary at its extremity begins to enlarge and develop into 
a yellow wrinkled one to three-seedeu pod. If the ground 
be so hard as to prevent the seed stalk from bttrying 
the developing ovary, the whole part withers and no 
: truit is formed, hence tie necessity for keeping the soil 
in a friable condition until the flowers be set. ' 

The highest percentage of marketable nuts is produced 
in sandy loams; soils deficient in lime, if rich in nitrogefl, 
will produce luxuriant plants but little fruit,"and 3 clay 
‘soils afe always unsuitable, pr&duoing small pods 6f 
loV quality,, t 

In ordinary field conditions, the soil should not be# 
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estivated to a greater depth than 6 inche/, .but*the 
tilth must be thorough ; deep cultivation/ adds con¬ 
siderably to the cost of harvesting. 

If the soil oe carefully selected, little after-cultivation 
is necessary ; three hoeings before the crop covers the 
ground are generally sufficient. 

The plants should be so close as to completely cover 
the ground when full grown, and protect the soil and roots 
from direct Sun; 15 inches by 15 inches is a suitable 
distance. * 

The quantity of shelldd seed required per acre depends 
on the system of planting, but 30 to 35 lbs. per q^re in 
ample with a planting distance of 15 inehfts by 15 inchae. 

The proportion of shell to kernels varies, some varieties 
of nuts give 66 per cent, kernel and 34 per cent, shell, and 
others up to 80 per cent, kernel and 20 per cent, only of 
shell. A good ground nut should give, apparently, 48 per 
cent, to 50 per cent, of oil in the kernels. The following 
table*of yields of dried nuts per aero is given by the 
I imperial ’'institute Bulletin 


Ciop 

l'»10 

# 11)11, 

Caroling running, • • 

„ „ (selocted), 

Gambia, ... • 

Gambia (three-seeded), . • • 

Local variety, . 

Ke^Tcuosaee, . 

Virginia running, • 

f.b* 

1,706 

1,648 

1,479 

1,264 

1,1574 

766 

LIJ8. 

2,438 

-M 

1,789 

1,846 

l,83t 


The sandy plains in JBid$ or Kano in Northern Nigeria, 
according to its able director of Agriculture* Sffer an 
ideal soil for ground-nut prt>duction. # A^yield of ever 
a ton of freshly harvested nuts per acre wgs being 
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' generally Ybtained at Kano, and at Bida at least 1,400 
lbs. of kernels per acre were obtained in the 1912-13 
season. A superior variety of ground-nut is grown in 
the neighbourhood of Pategi, florin Province, which 
might be useful to draw upon for seed elsewhere. 

In the Qpld Coast Colony, where the Hongkong as 
well as the native variety is cultivated, at least in-some 
of the centres, crows and rodents seem able at times to 
secure more than their fair share of tire ,.rop, in spite 
\ of its being underground. 

In Gambia, ground-nuts—which form by far the most 
Jmpojtant article of cultivation in that colony- alter¬ 
nated with thy staple food crops of the country —viz., 
guinea corn, maize, millet, and cassava, offer a fairly 
useful form of rotation. 

At the beginning of each season, " strange farmers ” 
appear in Gambia, and take up the cultivation of the 
ground-nut area, doing planting and harvesting on a 
percentage system, so much going to the owner of the land. 
After harvesting and soiling, the strange farmer disappears 
with his good profit, and may not perhaps be seen again. 
There ic never, however, any dearth sf such farmers. 

Harvesting the crop is by far the most expulsive 
operation, and no system yet devised can do away with 
. T thi _ uvTgt; amount of hand labour necessary for gathering 
^he crop. In Nyassaland it is dug and gathered in a 
manner very similar to that employed for the Irish 
potato crop. <- 

After harvesting, the nuts are usually sun-dried for 
about' a week, and not shelled" until required for ship¬ 
ment, but machines can now be secured to dry the nuts 
artificially. 1 
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‘\jnder ordinary field conditions 4 acres to toft of 
shelled nuts would be an average for Nyassaland, and 
the following figures, takftn from a Oi-aci^, block grown 
at Namiwawa on unmanured land in 1915, show the cost 
of production and value of the crop, the figures being 
based On actual working expenses - - 


Cost of Production per A< k 

E AM) V \E1 

i;e of Crop 

s d 

One ploughing, 


2 8 

One cultivation. 


0 8 

One ha&owmg, •. 


0 4 

Three liand hoomgs at 7 id , . 


1 10* 

Harvesting and shelling, 


12 8* 

18 2| 


The total crop from fit acres was* 7,318 lbs. of un¬ 
shelled nuts, which on shelling gave 4,024 lbs. of sound 
shelled nuts, or a yield ot tilt) lbs. of exportable kernels 
por aej'O, and at £13 10s* per ton represents a value 
.per acre o££3 14s. (id. 

Experiments in the East Africa Protectorate with two 
varieties of ground-nuts, Chinese and Shi rati, gave 
yields of 2,700 lbs. and 2,000 lbs. of nuts (in shtll) per 
aero ftsp^ctively. Jn the latter case the crop was only 
sown as a catch crop, and was planted too far apart for 
profitable cultivation. 

The^ground-nut, being loss sensitive to climatic varnu 
tions than cotton and much freer from disease, is wftrthy 
of the attention of the larger land companies, who could, 
if interested, encourage their tenants by distributing 
selected seed and guefiranteeing to purchase tfle crojf 

* Average price on home market 1914. The pri^ during 1917-18 Tose 
* to £70 to £90 a tor 
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of the seed issued. 

The nut contains 60 per cent, of fat, 24-6 per cent o 
protein, and 11-7 per cent, of carbohydrates, heap 
being the principal nutrient components of vegetabl 
Ws. It .makes an excellent substitute for peas and 
beans, possessing several preponderant advantages.- 

In Nigeria a nutritious and appetising soup is made 
from the nut. In the United States, whe?e the pea-nut 
is extensively used, its value is already being'recognise^ 

It is said to fatten more rapidly than any other dxet 
and. if eaten regularly in moderation, to be capable of 
sustaining life indefinitely. An excellent bread and 
biscuit may be made from the nut, m the making of 
the latter no lard being required. It may also be used as 
a beverage, either alone, when it resembles chocolate 
in flavour, or mixed with pure coffee, when it is better 
than many of the coffee mixtures now on the market. 
The off of the nut is highly esteemed, being regarded as 

an alternative to sweet or olive oil. ‘ 

Small quantities of selected grown nuts have been 
used in England in confectionery-as a substitute for 
almonds. In India they are extensively eaten roasted, 
and are now made into sweetmeats, being mixed with 

palmyra; palm, or sugar-cane jaggery. 

By far the greater part of the worlds production of 
ground-nuts is, however, used for the expression of oil, 
and for many years Marseilles has been the great centre 

for tit® ground-nut trade for oil. 

Oil'if prepared in Weft Africa by means of crude 
Mfce .edge ,*«*», or t-le .nd morier mill.; mb 
oil'i., howtoer,‘only-employed lor local An <4- 
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vantage of local extraction is that oil can be prepared 
from nuts in a fresh condition, freight charges are lessened, 
and the residual cake becomes available forlfical use. 

' A short description of the machinery and processes foi 
more scientific extraction of the oil may here be desirable 
In preparing ground-nut oil, the outer husl^is genera^ 
removed, although oil can be expressed from unshellec 
nuts. Where, native women and children are availabl 
this labour .can be done by hand, but small hand machine 
Jre obtainable and more effective. Such machines brea 
the husks between rollers set at such distance as t 
prevent the crushing of the kernels in the process 
husks and as much as possible of the red “ skin ” of th 
kernel being removed by a blast of air. The husks ca 
be blown to the engine and used as fuel, or, mixed wit 
meal, they may be made into cakes. 

The cleaned kernels are ground between rollers, the 
placed*in hydraulic presses. The first pressing tab 
place at ordinary. temperature, yielding as much i 
30 per cgnt* of pale-coloured oil. This " cold-drawn 
oil is known as " huile surfine ’ de Rufisque, Gambi 
etc., according to the origin of the nuts. This is us< 
for edible* purposes* A furthor 6 or 8 per cent, of < 
inferior in quality, but still useful for edible purpose 
. pftp be obtained by moistening and warming the cal 
in steam kettles at a temperature of 30° to 32° C.. i 
additional 5 to 7 per cent, of oil, unfit for edible use, b 
verjfjgood for soap, can be obtained by a third expressii 
at a temperature of from. 48* to 50° C. The second ai 
third expressions are usually made in open Anglo- 
American presses, .which employ bags dr cloths, to h^|d 
*the cake. 
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The following are approximate yields obtained from 
different kinds of ground nuts : - 



Krona 

From 

Kind 

l ml ('corticated 

Decorticated 

t 

Nuts 

Nuts. 





iVi cent 

Per cei t 

Rufisque, ... 

air, 

45 to 46 

Gambia, ..... 

ai 


Esypt, 

ai r> 

r 

Mozambique, 

.. - 

42 to 45 

Bombay, . . 


, 37 to 38 

Coromandel, 


36 to 37 f 


( 


, The last three kinds are shipped decorticated, and 
Consequently undergo changes rendering the taste in¬ 
different and the .cake inferior. The cake left after the 
expression of the oil is a valuable feeding stuff for cattle 
and other animals. 

The following analyses of various feeding cakes are 
stated below ■ 


Moisture*. 

Ash, 

Oil, . 
Protein, 
Carbohydrates, 
Crude fibre, . 


Ground-nut Cake 

( otton-sced Cake 



Decora- 

Undecor- 

Dceorti- 

I 

i l-iidecoi- 

f.wtaeed 

Cake. 

Soya 

Bean 

Cake. 

cated. 

Heated 

cated 

! ticated 



Per ecntJPer cent 

Per cent 

Per«ent 

Percent 

Per cent. 

10-6 

ut» 

9-00 

13-75 

11-16 

12-7 

5-95 

5-70 

7-10 

460 

5-20 

5-05 

7-73 

717 

11-38 

0-56 

9-50 

11-07 

49-31 

28-50 

43-78 

24-62 

29-56 

38-82 

21-71 

28-06 

23-56 

20-28 

35-54 

26-51 

4-70 

18-07 

5-18 

21-19 

9-10 

5-85 


In Senegal, where, with one set of six decorticating 
machines worked either by a locomotive or a portable 
engine, 5 tons of nuts in the shell were decorticated per 
|iour, with the result that out of 280 tons treated 199 tons* 





THE GROUND-NUT. 


55 


at kernel were obtained. This was ao satisfactory fha 
extensive plant is to be erected in various parts of th 
Senegal colony. Natives Ire alao beginning jbo decorticat 
4>y hand, on account of the large pecuniary advantag 
to be gained. The company are also prepared to erec 
plant in Bathurst or other parts of the Gambia, arid, 
is to be said that a saving of 50 per cent, in freight spac 
is effected ^if the ground nuts be shipped after bein 
decorticated.* • 

• The rate of freight should vary for the nuta in the 
different states. The difference in the freight woul 
enable the trading firms to pay an encouraging *£?>' 
to the natives for decorticating nuts, and. as a conS 
quence, the demand on shipping space would be great 
reduced, but if the idea is to be encouraged as it deserve 
prompt steps should be taken by the Shipping Controll 
in order that they may materialise in time for the oper 
tions pf the next crop, first to encourage the natives 
decorticatp the nuts, and secondly, to facilitate t. 
installation* of plant by the various firms to common 
the decortication. 

The yield of decorticated nuts per ton is :—8 cwts. — 
oil, 12 cwts. of cak^, and that of nuts in the shell is about 
5 to 6 cwts. of oil, 8 cwts. of cake, fi cwts. of empty shells 
(which have no nutritive value), and which arc useful 
only fcft a combustible. * 

Decorticated nuts have been^shipped from India for 
taany years past. These generally reach Europe in poor’ 
condition, partly owing t<j faulty methods of decorth 
cation, causing damage* to 'the kernels, and partly %> 
the long voyage through hot* regions., For^the last^ew 
years decorticatpd ground nuts have been shipped from 
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' Northerii Nigeria, and in spite of the rail joura.fey to the 
coast of about 700 miles and a sea voyage of about 
three weeks, tkese reach Europ'e in good condition, and 
can be used for the production of edible oil of good 
quality. Ground nuts properly decorticated in Senegal 
shttlild reach'Europe in excellent condition, as the average 
distance of transport by rail would only be about R!0 to 
200 miles, followed by a sea voyage of ten to fourteen 
days, mostly in temperate regions. The chief points 
against the decortication of the nuts in ,the country of 
, origin are (1) the demand for oil of high quality prepared 
Yruul nuts shipped in the shell, and (2) the interference 
wfth the native custom of selling nuts in the shell. 
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CHAPTER IV. 

THE SHEA NUT. 

The shea-butter tree was originally brought to our notice 
by Mungo JPark, and named after him, Butyroiijmrmviii 
•-purlin. ,The shea-butter grows everywhere in West and 
West-Central -Africa, whore the oil palm does not. Iff 
Northern Nigeria especially, it flourishes over large areipa 
Vast and unexploited supplies exist also in the Nontl 
Ashanti beyond the evergreen forest . It is content *^ith 
less rain than the oil palm requires. The vegetable frit 
from the nut of this tree is used by the. West African 
natives as a food, and has been employed in this country 
in the manufacture of candles, and mixed with other 
oils,»in soap-making. It is now within the scope of 
> modern chemistry to find some means of preparing jmd 
preserving this vegetable fat so that it is an exportable 
form of butter. It is far nicer in taste, and far more 
wholesome than some of the present substitutes for the 
fat derived from cow's milk. 

The shea tree grows to a height of 45 to fiO feet or even 
,. t more. The trunk reaches a diameter of,!) feet or over, 
and Is covered with rough greyish bark The reddish- 
coloured wood is hard, heavy, and difficult to vvork» 
but is used by the natives for making pestles, mortars** 
anrl offher implements. Tl^e leaves are elongated, grab- 
roua wh<;n fully devefoped, but downy when quite yoifng, 
and measure from 4 to 10 inches in length and l|*o 2f 
inches in width, each leaf being borne on a petiole from 
’ 50 
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1J to inches in length. The flowers appear from 
January to March, according to tho climat< and the 
situation of the tree. The white scented flowers are 
borne in globular corymbs at the extremities of the 
branches. The, fruit ripens from May to September, 
but principally^!] the latter part of .July. It is spherical 
or ellipsoidal in shape, somewhat resembling a plum, 
and measures from 1| to 2 inches in length and from 
1 to lj inches in diameter. The fruit consists of an 
Outer succulent pul]), of a yellowish or blackish-green 
oolour when ripe, enclosing usually one, or sometimes 
two*or three nuts The pulp has a pleasant flavour, 
and is largely oaten by the natives as a fruit. When 
ripe the fruit falls to the ground, the pulp being then 
often consumed by sheep and swine. The nuts generally 
measure rather less than H inches in length and 1 inch 
in diameter. The shell is usually of a light brown colour, 
and resembles the shell of a Spanish chestnut; on (Lying 
it becomes hard and brittle, and can then he easily 
removed. The kernel is soft, and yellowish when fresh, 
but when dry it becomes firm and turns a dark chocolate- 
brown colour. The dry kernels vary in size and weight; 
large kernels generally have an average weight of 4f to 
5 grains, whilst small kernels may weigh only 2f grains 
each. Tho fresh fruit is composed of from 40 to 66 per 
cent, of pulp, and 35 to 60 per cent, of fresh nut's, the 
overage being about 49 nor cent, of nuts. The fresh 
nuts yield on drying 57 per cent, of sun-dried nuts, or 
39 per cent, of sun-dried kernels, containing 5 td" 6 per 
cent, of moisture, and in a condition suitable for export. 
A native must gather and work up nearly 6J tons of 
fruit in order to prepare 1 ton of kernels for export. 
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The shea tree requires a deep soil rich in ln*nuS, and 
is particMarly abundant on soils composed of sandy 
clay or of Bateritie detritus. 

It does not grow in marshy land, or in land liable to 
be flooded, or on heavy clay soils, but prefers the slopes 
of hills, and rocky or sandy plains. Although the tree 
is feund in the forest or in the bush, it does not rea$T 
its maximum growth under these conditions, since it is 
often stunted pwing to bush tires and the shading effect 
of more* rapidly growing plants and trees. The trefc 
flourishes Best" in open*situations, such as the clearings 
round villages, and attempts are being made in NortJ«*n 
Nigeria and elsewhere to induce the natives to clear away 
the bush around the trees with a view to prevent damagp 
by fire. Laws have also been made in the Upper Senegal 
and Niger region to prevent the cutting down of this 
valuable tree when land is being cleared for the planting * 
of crops. Although the tree does not appear to be culti¬ 
vated in the full sense of the word in any district, it is 
usual fof.tho natives to loave the mature trees wfien 
clearing land. The tree is easy to propagate from seed, 
but grows comparatively slowly, taking aboift thirty 
yeaij to reach maturity, whilst it does not bear fruit 
until fr6m twelve*to fiftoen years of age. It is evident, 
therefore, that the establishment of plantations would 
*b<> a ^tedious operat ion, and in view of the irregular 
yield of nuts, it might also be unprofitable 
, Such considerations would, *of course, be most im 
po»tant in the event of attempts being made to establish 
oil mills on the spot«i* Africa. A native Ts able 
to gathei* 100 lbs. of fruit per*day of nine hours in a good 
season ; but any estimate must, of course, depend largoly 



62 


«6conuts, kernels, and <|acao. • 

on the rtature of the district and the productivity of the 
trees. / 

The fruit, w,ben ripe, drops to the ground and ia col¬ 
lected ; the succulent pulp is then removed by washing, 
or by allowing the fruit to rot in pits dug in the ground. 
The nuts are vji'ied in the sun, or in a rough kiln or oven 
built of earth. The shells are then removed by crushing 
in a mortar and vanning. A native is able to shell 260 lbs. 
of nuts per day. Although nuts in the ..heil have been 
exported, it is bettor to shell the nuts on the spot, as 
jhe shells are valueless, and comprise about 30 per cent. 
b^Veiglit of tho dried nuts. 

'Probably sun-dried kernels will be found best, as the 
native process of drying in ovens is rather liable to cause 
damage to the kernels, with consequent deterioration 
of the fat. 


Generally speaking, the collection and preparation of 
nuts and of shea butter is carried out by womep, the 
men being employed in 1 ransporting the kernels or 
butter to the local markets. 

The question as to whether it be better for the nativos 
to sell 'the kernels, or to prepare and sell shea butter, 
depends almost entirely on local conditions of Labour 
aud transport. In districts remote from railways or 
navigable rivers it appears that the preparation and 
Bale of shea butter will give the greater profit; hut, in 
view of the fact that the native methods for the pre¬ 
paration of the butter are inefficient, it appears better 
on the whole that the nativp should be encouraged 'to 
sell the (fried kernels. The transpbrt of the butter on a 
large scale is also,a matter of some difficulty, as it must 
be packed in casks before being placed on board ship. 
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♦, A French firm tried the experiment of sending out to 
Wes.t Africa thin tinned sheet-iron which could be folded 
into boxes. \ln this case«the cost of materjal for packing 
,1 ton of butter is said to have been only 13s. 

The fact that the residual oil-cake from shea kernels 
does not fetch a high price in European markets render 
it possible that it may ultimately be found more profit¬ 
able to prepare the fat in West Africa. The preparation 
of the fat or’bmtter from the kernels as practised by the 
natives is* a tedious and wasteful process : one native 
can prepare about 8 lbs.'in one day, but more than half 
the fat is not extracted from the kernels, and is thus 

altogether wasted. After the removal of the nut shells 

• 

the kernels are roasted in a kindgof oven built of earth; 
in which the kernels are placed uplm grids of sticks. 
This roasting appears to serve two purposes—that of 
rendering the kernels easier to grind, and also of coagu¬ 
lating the latex and preventing it from being extracted 

with the fat, which it would contaminate. The roasted 
• • • 
kernels are*then crushed in a mortar or between two 

flat stones, and the crushed mass is boiled with water, 

the fat being skimmed off as it. rises to the top and 

purifiad by treatment with water and by straining. 

The methods employed in different localities are the same 

iit principle, bftt vary in detajj. The prepared butter 

i?gfene*illy stored in largo empty gourds, in which it is 

allowed to solidify. When required for transport it is 

removed from the gourds and wrapped in leaves, forming 

a ssp$eri<»I or ovoid mass usually weighing 40 lbs. and 

upwards. 
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CHAPTER V. 


THE CACAO BEAN. 

C05OA, one of the few natural products which ser^wT 
equally well as food or drink, was, ( not inappropriately, 
described* fey^Linnseus as " the food of the Gofls.” The 
British «Navy recognises its nourishing and stimulating 
qualities by ’serving it out daily. The British Army 
also supplies it to its men almost as frequently. . 

The powder or essence, which is iy domestic use, is 
the dry cake (ground into flour) of the kernel of the capao 
bean, after it has been separated (from the bean itself, 
and after the greater percentage of its natural oil or butter 
has been extracted by crushing, and pressing under a' 
hydraulic press. 

Tlie separation of the kernel or “ nib ” from the bean 
is obtaiifcd by roasting the beans, then passing them 
through a cooling chamber, and, finally, cracking them 
by a machine which winnows the shells and dost by a 
powerful blast. In the making of chocolate, the butter 
jo not, ^extracted* but the sugar and other flavourings 
jiro added tq^fhe “ nibs " and all ground together. The 
•nehemjcal analysis of cacao nibs and cocoa Sssence is :—, 


• 

Cacao Nibs. 

Cocoa Bsaenwi?^ 

a.fyxio&ibutter, .... 

Albuminoid substances, 1 ./ * . 
Carbohydrates, . >. 

Theobromine, ./ . 

Salts, . ,. 

^Opier constituents, 

50 parts 

16 ., 

21 „ 

1-5 

3-fl»„ 

8 •• 

• a 

30 parts 
.22 «*„• 

30 „ 

2 

5 .. 

11 .. 
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Cocoa-butter is one of the most delicately ftavoilred 
and expensive edible fats known to science. When 
clarified, it is ofe'a pale yellow colour, and only becomes 
rancid when subjected to excessive hbat or fight. In 
ordinary times it is far too expensive to be used as a 
Ntqgd, except far making the finost chocolate and the 
most expensive confectionery, where ordinary fats like 
lard, suei, margarine, or butter are too impure and coarse 
to use. For the same reason some of the‘most valuable 
(fmtments and toilet preparations are mp.de, from the <i 
cocoa-butter. > 

“During the war, however, when the scarcity of sugar 
restricted the making of chocolate, and lard—the ordinary 
Ifousewife’s cooking fat—soared to la. 6d. and more per 
pound, cocoa-butter came into use for cooking any 
article from sweet pastries to fried fish and chipped 
potatoes. 

The peculiar flavour of the uncooked product , distasteful 
to qaost adults, can be eliminated, not only by # the addi-,, 
tion of a little essence of lemon (an important fact to 

9 

remember when the fat has gone slightly rancid, owing 
to long storage in factories), but also by the process of 
cooking. . t * 

When the fat has been heated for a short time it almost 
entirely loses jts yellow colour, and also iti^ flavour, and 
becomes a white neutral fat. Hence, if it is essential riof 
to have any flavour of ajjy sort in the resulting articles, 
all that has to be done is to heat the oil for a few minutes 1 
in a^ ordinary saucepan, will be found that the 
resulting fat can be used # for'{jjpig fish, majring chip 
pot&toes, and pudding# of all sorts%iuhout any trace of 
cocoa flavour being apparent. 
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One pound does the work of 11 to 2 lbs. T>f Fard fa- 
met, because it is far finer and purer than these, and 
tlso is free from all ifioisturo. The paltry produced is 
much finei' and lighter than pastry made from coarser 
fats. 

The output of cacao in British possessions amount^ 
to over 40 per cent, of the world's production, and the 
proportion is increasing. 

In the yeaVs 1013, 1014, and 1015 the total world’s 
' production respectively 255,400 tons, 273,000. torts, 
and 288,400 tons. British colonies produced respectively 
87,528 tons, 100,100 tons, and 123,000 tons. 

The Gold Coast alone produced in* 1015 77,418*^0118, 
equal to 25 per cent, of the total amount. 

Brazil, Guayaquil in Ecuador, (Srenada. and Irinidad 
are the principal cacao-producing centres in the New 
World. Of these, the Trinidad bean is said to be the 
largest and finest, flavoured, the oldest estates (almost all 
in the h&nds of the original Spanish and French families) 
lying in *the Northern Valleys of Santa Cruz, Maracas, 
and Arima. Montserrat and Naparima are also great 
cacao districts. Charles Kingsley in his At Last describes 
the*cagao plantations in Trinidad. 

Grenada produces a smaller bean than 1 rinidad, possibly 
owing to fifie prevalence of ploser planting and want of 
artificial shade. The cacao of Guatemala was (rtice 
monopolised for use by the Spanish Court, and Sqp&- 
nosco ” is still of excellent, quality. Para and Bahia m 
Brazil produce some.oLtfie smallest beans, but, Jhor 
flavour is mild an*! >/easa,ni. Columbia, Venezuela, 
Jamaica, Domini**; "St. Lucia, Tobagi* Guadaloupe, Cuba, 
Mrirtiniaue, Bah Domingo, British, Dutch, and French 
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r ‘ • ' 

Ouianfi a'l.io cultivate this product. In the last-named " 
colony, a forest of the wild plant was discovered about 
1734 on the bank* of a tributary of the Yari River. From 
this forest seeds were taken and the industry started. 

Just before the present war considerable areas, amount¬ 
ing to about 5.f)(IO acres in all, were planted with cacao 
in'Uganda, and the planters were very hopeful of resiflts, 
judging by previous experiments on a smaller scale. 
During the past four years, however, suf:h results as 
hf.ve been forthcoming have not fulfilled ^expectations, 
the yields not coining up to what had been expected. 

Uganda, however, like most other planting countries, 
has Suffered during the war from the fact that consider- 

r 

able numbers of plantation owners and managers have 
beep on active service. In addition, labour lias been 
considerably affected, and planters in the meantime 
‘have been attracted by the apparently better prospects 
attaching to Para rubber, < 

In the Old World Robert Louis Stevenson was an 
early pioneer of the cacao industry in Samoa* The 
Dutch East, Indies and Ceylon also produce large quan¬ 
tities. In Africa, the islands of S. Thome and Principe 
were for many years the most famous, and Messrs. 
Cadbury at one time bought most of their cacao from 
this source. From 1908 for some years, however, these' 
islands were boycotted by many firms, owing UP the 
conditions of slavery said to exist. The Portuguese 

0 C* , 

Government have now improved all faulty conditions. 
From 1911, however, British West Africa (especially the' 
Gol<f Coast Colony) became the\j^n&pal caeao-producing 
country in the wor^d, the quantity']pfljj4t«'«d that, vnar 

v 


* Vatlimu tetters, 



THE CACAO BEAN. 


71 


"being 44,828 tons. Messrs. Cadbury and Fry now liavfl 
cacao plantations of their own in Ashanti. 

The birth and growtlr of the cacao industry in the 
Gold Coast reads like romance. Totteh Quarshie, of 
Christianburg, towards the end of the nineteenth century, 
brought a few beans from Fernando Po,* where he had „ 
been working as a blacksmith. Planting them, and 
nursing tjie seeds, his little enterprise soon, became 
profitable. Osiers soon imitated him. In 1891 the first 
•shipment of about 80 lbs., valued at £4, was made t# 
this country, since when it has leaped rapidly to about 
80,000 tons, valued at about four millions sterling- 
more than a-third of the total cacao production of Jhe 
world. Every pound has been grown by native farmer#, 
and the family incomes of cacao-growers have been 
multiplied a hundredfold or more, many amounting to 
between one and two thousand pounds sterling yearly, 
a few being even larger. Cacao is now also being grown 
in Togolapd, Cameroons, Sierra Leone, and Nigeria. ^ 

In Nigeria, the export of cacao has increased from 
99,000 cwts., valued at £172,000, in 1914, to over 200,000 
cwts., valued at about £400,000. Ibadan is the largest 


producing centre;, and three native cacao instructors 
are employed in the Calabar and Abeokuta provinces 
and in the <J Agege district. Jn the first-named, cacao- 
plantfng competitions are encouraged by the Uoverti- 
ment. In the last-named, tesjs made with the Hampl 


* Snjith drying machine, to compare the effects of sun- 
drying* and machine-drying, showed the percentage , of 
alkaloids in the artiffehlX'-dfied product to be 2-05 as 
compared with 4*2'in the sun-dried, but the cost»was 


compared with 4*2 
times as groat. 
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° Owm^f to the restrictions upon the imports of cocoa 
into Europe during the war, the figures give no accurate 
estimate of th$« enormous growth of the cacao industry. 
We have, therefore, only given below the imports into 
New York during 1915-17 inclusive, which speak volumes: 


u 

Imported into New York— 
January-December. 

1917. 

1916. 

C- 

1916. 

All growths. 

2,490,237 

* ' 
1,567,484 

,1,441,517 

Including— 



208,183 

Ouayaquils, . 

391,530 

265,812 

Trinidads, 

182,449 

157,277 

160,991 

Caracas, 

180,091 

111,749 

156,101 

° Bahia, 

596,513 

248,740 

272,586 

.Sanchez. 

322,001 

319,238 

265,348 

St. Thome, . 

93,508 

59,071 

27,646 

Other African, 

593,782 

304,783 

203,109 

Delivered for Conmimphon'-— 



1,192,922 

AB growths, 

2,276,111 

1,384,769 

Including— 



171,045 

Guayaquil^, . 

348,808 

157,893 

Trinidads, 

174,905 

155,467 

144,978 

Caracas, 

136,303 

106,317 

11^,090 

Bahia, 

558,633 

235,863 

206,221 

Sanchez, . 

328,138 

284,136 

202,212 

• St. Thome, . 

87,809 

58,500 

' 33,004 

Other Afrioan, 

543,091 

300,971 

' 185,330 


During the summer of 1918, however, the American 
Government placed restrictions on the importation of 
cocoa, licepce to West African importers, being refused 
owing to distance and tonnage difficulties, tftus resulting 
in 1 an embargo on the West African product. The British 
West African Association,,, by a deputation (of which the 
author was one) received by the American Embassy, 
obtained a modification of th/s epnbargo for 191$, thus 
saving the West African cacao lWistry from disaster. 
t The cacao tree grows to a height mf.”8m 12 to 2§feet 
Three to six lateral branches are formed' when it is tM 
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a few feet from the ground, but only when tliese are? 
matured does a leader spring from the side. The leaves 
are large and undivided. The flowers, are clustered 
♦and small, and seldom does more than one develop into 
fruit. The plant has a long taproot, and it succeeds 
best in a rich, deep, well-drained loam (er soil formed 
by tlie decomposition of volcanic rocks) in slid tercel 
valleys with a southern or western aspect, 200 to,1500 feet 
above sea leve^ In Trinidad, Cuba, and British Guiana 
•it has been grown successfully on a lower level. Proxi* 
mity to the seashore is said to be an advantage, but 
exposure to the direct influence of the sea-breeze Is 
undesirable. The tree grows wild in the Central Amerfcg,n 
forests, and varieties have been found in Jamaica and* 
other West Indian islands, and In South America. 
The Mexicans and the Aztecs, when discovered by the 
Spaniards, both used the beans of the tree for currency 
side by side with gold ingots. The Spaniards also relate 
that as u, sacred rite “ the blood of slain fowls was 
sprinkled <?ver the land to be sown with the cultivated 
product.” Possibly there was some connection with a 
similar practice which the author noticed in West Alrica, 
arouitd [cola and eaeau trees, and which a native chief 
informed him was to attract the red ant from infesting 
the trees * 

' The°bost known varieties of seed for planting purposes 
are the Criollo, Forastero, and (Ijilabacilla. 

' ^he Criollo (“ native ”) is of average size with a 
pinched” neck and a waving point, light^in colour 
and delicate in flavour- /Tl^ir cotyledons are usually 
pale oi white. 

Siena Loone: %ts People, Products, and Secret Societies," p. So. 
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TheVorwstero (“ foreign ”) is long and deeply furrowed, 
but regular in shape and rough surfaced, flatter as 
a rule than the criollo. Theif cotyledons are usually 
purple. 

The Calabar ilia (‘ little calabash ”) is generally smooth 
and round. 'Otherwise there is little to distinguish it 
fVom the Forastero, the hardy character of which it also 
shares. 

Where the Criollo and Forastero varieties are cultivated 
in close proximity, cross-fertilisation takes place between 
them, and the characters of each type may be found 
merged in the progeny. This is particularly noticeable 
in VJeylon. The' seeds are either sown in a nursery or 
“ at stake.’’ 


(The author participated in the planting of cacao in 
West Africa, both on a modern plantation, controlled 
by Europeans, and on a more primitive one maintained 
by a native chief. He was thus able to compare the 
two methods.) , 

O 

The native practice was (and still is. where the Govern¬ 
ment have not succeeded in inducing the people to adopt 
newer methods), after felling the forest, to sow the seed 
“ at stake ” in small patches at thi; beginning df the 
rainy season, in roughly prepared beds close to the 
water. Gaps are not filled, and two or three seeds are 
SOwn together, the woaklings being cut out nek later 
than the second or third year. Even then the remaining 
plants are too close together <i feet intervals being' 


frequent—and often in very irregular lines; while the 
excessive shade caused b.V r clAy^plaiiting ofteq prevents 
theofruit from forgaing well, and sontatwies produces rot, 
owing to want of evaporation of moiswya. On the^bthpr^ 
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hahd, the dense foliage makes weeding unnoeossai^', and 
is the*efore economical from this point of view. 

In Grenada and Britislf West Indies, vw^ere planting- 
ait stake is frequent. S feet of space only is given between 
each plant, thus forming a denser foliage and dispensing 
with any other shading, five hundred tree* to the acre 
nan thTis be raised, but the method is not so suitable to* 
open valleys or plains as to hillside plantations 

Seods “ at stitke " are protected by a palm-leaf or 
similar covering,,and except- in purely native plantations, 
all but the strongest plants are removed when the seed¬ 
lings reach 1 foot- in height. 

Sowing '‘at stake” is not recommended* where frequffit 
periods of dry weather occur during the rainy season, 
as the young cacao trees demand a moist soil during 
the first four or live months of their existence 

If not sow'ii ” at stake.” cacao seeds are planted either 
in a nursery made of wicker and palm-leaf, or in bamboo 
pgts on the spot- upon which they arc definitely intended 
to grow'. The seeds are planted -1 inches apart in rows 
At- intervals of it inches, the stringy centre of the pod 
being planted downwards 

Wheti tjie seedlings arc about a foot high they can 
be'plant-ed out. an unbroken wall of earth being taken 
Up*with each seedling. • , 

A morith or two before transplanting takes place holes 
about 3 feet square and i! feet dejp are dug, the sub-soil 
bein^ throw'll into a heap alongside the hole. On steep 
hilf-slopeS this soil is best nly-'ced on the lower side of 
the hole, water st-agmj-tJ* b} the holes this indicates 
that drainage is necessary and must- Mpceive attention 
ISefcwVplanting commences. 
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® 

A few days previous to transplanting the young cacao 
plants, the holes are filled with any rich surface-soil 
in the neighbourhood, or, shduld this not be available, 
a good layer of animal manure is placed at the bottom 
of the hole. 

The best time for planting cacao is at the commence- 
*ment of the rainy season, as this gives the young' plants 
sufficient time to bocome thoroughly established before 
the dry weather appears. Having partly accustomed 
the young nursery plants to the conditions of the open 
field, by removing all shade from them, transplanting 
commences during a spell of wet or cloudy weather. 
The soil is first thoroughly saturated with water in the 
baskets or pots, to facilitate the subsequent removal of 
the plants. The foots are disturbed as little as possible, 
and not buried too deeply in the ground ; it is sufficient 
if the surface-soil is on a level with the top of the ball of 
earth taken from the pot or basket. Should this ball 
be broken, the roots in the ground are buried so that 
the surface-soil just reaches the point where the stem 
issues from the soil in the pot. Large numbers of young, 
caca^'.plants fail to grow satisfactorily if they have been 
planted too deeply or too far out of the ground. The 
soil is firmly pressed around the ball of earth enclosing 
the roots ; but it is almost impossible to carry out trans¬ 
planting without slightly disturbing the roots. 

Leafy twigs or palm leaves bent over in the form of 
f » cage, provide the necessary shade until the young plants, 
start into growth. 

‘ Should a spell of dry wei^Kei* set in before they be¬ 
came established, as many as 3b percent, of the plants 
perish daring the first year followin^the establish rae^ 
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of the plantation. As the greatest percentage of orgeftio 
mattes is almost invariably found in the uppermost 
layers of a soil, unless this surface-soil is protected 
the organiff matter is liable to be washed away by 
heavy rains. There is, however, less loss of organic 
matter occurring on an estate where the soj} is held to¬ 
gether *by a mass of fibrous roots— e.g., where all the* 
vacant spaces between the trees are occupied by eatch- 
orops. Some*planters affirm that the soil is best pro¬ 
mpted by allowing weeds to grow, and by cutting them 
• • 

down at intervals. There is something to be said In 
favour of this practice, especially on hilly lands, for the, 
surface-soil is prevented from being washed away iy 
the network, of fibrous roots formed by grasses and* 
similar weeds. When they are cut*down, the plant- 
foods which they have extracted from the soil arc in a 
measure returned as soon as decomposition sets in. 

The best # season to prune is when the sap is least 
active, and this frequently coincides with the end of 
the principal crop season. Most cacao trees carry moft> 
or less frflit all through the year, but thoy produce piore 
towards the end of the rainy season. The removal of 
large branches is very rarely necessary from cacao trees 
which hafe been always properly pfhned; indeed, the 
best pruned trees are those from which all urfdesirable 
growths, have been removed with a pocket pruning-, 
knife. 

In Trinidad, where cacao plhrfts arc planted about 12 
fe$ &parj, large forest trees used to be planted for shade 
purposes— usually {he Bois 'Ibiniortelle —while » Samoa 
.times' are often left standing foi*this purpose at intervals 
^then the Jorest is being cleared. Rubber and bread 



f&t ffc*rmahent shacle, ariH s^allef 
■ pr ,'S aide-crops ” for temporary shajle$are n 
qaed ftf being more remunerative. 

. In West Africa the .banana i§ used foP tempofery 
shade purposes, and gives a profitable local return 'while 
the cacao tree is growing. Caasava or tapioca is also 
' employed, but is not recommended, as it takes fcooTtlueh 
nourishment from the soil. 

Manuring, except for delicate plants, and upon soil 
lacking necessary chemical constituents, is not actually 
necessary until after the first crops, although a moderate 
.application often quickens growth and production. As 
soon, however, as the crop-taking has begun, regular 
manuring is necessary to ensure permanent and ith 
proving crops. • , ' • ,*-■ . 

The leaves of the plant, at first a tender yellowish- 
brown, ultimately turn to a bright green. They often 
grow to 14 or 18 inches in length. * 

Seale insects attack the leaves, and grubs will qulok'y 
rot the limbs and trunks, unless attended to. If left .to 



nature, lichen, moss, ferns, and vines will encroach upon 
the tree. ' ‘ 

The greatest number of flowers are produced 1 on ffie 
stem and principal branches, and a tree may Continue 
to bear tiowers and fruit from the same areas for many 
, consecutive years. The flower is small, considering the 
size of the fruit. Flowers may be found on the trees 
throughout the year (and clusters of the pink andyellqy 

blossoms may often be found on the trunk .~ 

,tki greatest number are; 

I the principal crop season, 
owers are f 














insist for pollination. Many insects-are do)btta&/ 
ntalin this connection. ' . 

six months usually elapse between flowering: 
The first flowers are got allowed to produce 
Wds, as this exhausts the tree. 

j' ill ■ ■’ ■* 

The average number of pods which a healthy cacao 
lee' matures per year is approximately seventy, so tha% 
Ally about 1 per cent, of the flowers yields mature 
iroit. *• , ** 

# The beam are found in the pods in five longitudinal 
;ow8 ; ten bSans* may be .traced in each row, but rarely 
nore than 4feproperly developed beans are, found. 

Durinjf^he last months of ripening, squirrels, monkeys, 
rats, deer, and birds will frequently harass the beans’, 
but if snakes abound, as they usually do in the cacao 
regions, they will destroy and prevent more of these 
depredators than a hunter’s gun. 

Cacao produces when about four years old. From the 
twelfth to the sixteenth year it is at full maturity. The 
eacao-tree l^ears nearly all the year round after it has 
reached the .age of five years, but only two harvests 
are, as a rule, made. The crop varies from 1 to.7 lbs. 
j»r tree»and as much as 4 cwts. per acre. Eleven pods 
jibout a pbund of cured beans, each pod con- 
j from 36 to 42 beans on a fully mature tree. 

iPhe fruit is" yellow and red on* the side nearest the supj 
' 11 thick, the pulp sweet, the seeds numerous, and 

i a thin brown akin«or«hell. < 

fSjipJipiye cacao-grower too frequently collects thp 
t a time when he gather the maximum^uantify, 
a,*ilt consequence, takes over-ripe and under- 
,: -tls atio-ia inclined to pull off the pods, ofren 
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thpre^y tearing and injuring the cushion, from or near 
which the successive crops of flower and fruit proceed, 
hence the bearing capacity of the tree is subsequently 
diminished. ’ The correct method is to cut the potjs 
with a knife or cutlass, and only when fully ripe. The 
pods should# sound hollow when tapped with the 
,knuckles. 

The native often leaves his heap of collected pods for 
two or' three days without further attention, he then 
breaks them open, and the medley of beads and pujp 
arc washed and dried in the sun. 

On a careful cacao estate, the boans »j« shaken out 


of,the pods or extracted with spoons—usually by women 
--as soon as collected. Then they are piled in heaps and 
covered by sand and banana leaves, or placed in box¬ 
like bins with perforated sides and bottoms, and similarly 
covered with leaves for fermentation. Every twenty-four 
hours those bins are emptied into others, so that the 
contents are thoroughly mixed, or, if in heaps, they are 
toned over daily for four or live days, until the, pulp 
becomes darker, and the temperature raised 'co about 
140° F. The object of this “sweating," as the process 
is called, is to remove the dark, sour, sticky liquid, a 
kind of dilute acetic acid. The beans become' duller > in 


colour and the skin is expanded. 

They are next laid out in trays or on mats to dry'in 
the sun, or are specially machine-dried. In Ceylon and 
iin West Africa, they are also washed or sprinkled over • 
with moisture and polished, the latter process being 
done by,machine in the nitre modern plantations, and 
by natives treading upor the beans in mot's primitive 
cacao estates. 
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a In Venezuela, in aome parts of West Africa,, and in, 
other cacao-bearing regions where Spaniards have been 
dominant, there is a practice of “ claying ” the beans by 
•dusting over them a fine red earth during the drying pro¬ 
cess. The bean is said to be protected thereby from mil¬ 
dew, and the aroma is supposed to be preserved. Often, 
however, this practice degenerates into a mere " weight¬ 


ing ” of the cacao. Many brokers and manufacturers 
do not favour "claying,” but others do. 

» The’beans are exported to Europe in bags. The, 


procoss of their manufacture into cocoa or chocolatb in 


this and diner countries the author has describod else¬ 


where.* , , 

The cost of planting and producing cacao varies, of 
course, like its yield, according to the country, and also 
according to the labour obtainable. 

In Trinidad, for example, land may be obtained for 
about £1 per acre, and labour costs from 50 to 100 cents 
per day, while ostates are usually planted on the contract 
system— i.o., the land is cleared at the owner’s expense 
M (25s. to*£2 per acre), and handed over to a contractor, 
who drains and plants for his own profit. When h6 hands 
it bask, the proprietor pays Is. 3d. per bearing tree, 
and about half-price for non-bearing ones. 

'In Samoa t tile Vice-Consul estimates about’£2,800 to 
start a plantation, and £30 to'£40 as the cost per aerp 
from the clearing to the first crop. 

The Governor of Fernando Po says that capital ir» 
vested yields interest in five to six year-, and in seven 
or eight years the jvhol* khohid be reimbursed.» > * 

A native farmer, writing h/ the Gold Coast Leader in 
) - • ’ 

* “ Roojianoe o( Modern Commeroe ” (Seeley & Co., London). 

6 
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4919'' gsrve the following estimate of initial expenses oil 
a small native estate of 200 feet by 400 feet 


To Clear and Maintain. 1 * 


1st year, clearing of bush. 

. £4 0 0 

Felling J»rge trees, .... 

. 8 0 0 

Planting young cacao trees, 

. 2 0 0 , 

Clearing weeds, .... 

. 8 0 0 

■*% 

£22 vf 0 0 

9 _ 

* The trees generally yield as follows 

4* t 

• » 

4th year, 3 loads at 20s , 

• o 

0#- > ' ■ 

5th year, 0 loads at 20s , 

. 6 0 •S' 

6th year, 1£ loads at 20s , 

. 12 0 0 


221 0 0 

During these years payment to overseers for plucking 
and drying is 3s. a load, and transport for 20 miles about 

4s. a load. 

* 

'Die future lies with the producer of high-grade cocoa* 
at tho lowest cost. Speeding-up and efficiency ipust be 

the watchword on the tropical estates 
factories at home. 

as well as in the 


* The cost, of course, has gone up since this was written, but so also 
has the price.* 
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CHAPTER VT. 

THE SOYA BEAN, COTTON SEED, AND 
SESAME. 

The Soi/a bean comes from a leguminous plant originally 

found in a wild state in the region from Cochin China 

6 * 

* to the south of Japan and Java. It has been cultivated 
from very ancient timbs as a food plant, principally in 
China jmiu dapan ; but although grown in these countries 
for such an extended period, its cultivation soetns to 
have spread very slowly to the surrounding countries * 
and has only been introduced inft> India during com¬ 
paratively modorn times. 

In the Southorn part of the U.S.A., where it is now* 
extensively grown, numerous experiments are being 

carried out to ascertain the varieties best suited to the 

* 

different "soils and climates. It is also grown in valrious 
parts of Europe, but not to any great extent. 

The plant has branching hairy stems, with* more or 
lesff hairy leaves, t broad flowers pale lilac or violet-coloured, 
and three to five seeded pods covered like the stem with 

stiff hairs, 'the seeds vary in colour from "whitish and 

• • 

yellowish to green, brown, and black, and in shape from 

spherical to elliptical. , 

| | * 
Under favourable conditions the plant may resell a 

height of 4 feet or more. Very often more than 100 pods 

have been obtained from one plant, but in if field Crop a 

good average .^vould be 40* The flowers are self t polli- 

nated ;* thus the yield is entirely independent of insects 
85 
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and Jhe # plant free from an important 
way of introduction to new regions. A crop of seed is 
ensured wherever conditions arq such as to allow the 
plants to make* the proper vegetative growth and reach 
maturity. 

There are o\;er 200 varieties of Soya bean, which 
are distinguished according to tfie colour, size and shape 
of the seed, and the time required for the plants to reach 
maturity This large number of varieties pan be formed 
into six groups—yellow, greenish-yellow, black bcown, 
green, and white. 

The yellow variety has the largest giowth^mV-., lich 
in oil^(17 to 19 )>er cent,), albuminoids, carbohydrates, 

, and nitrogen. Under average conditions it grows from 
5 to 5 feot, and requjres from 120 to 150 days to mature 
a crop of seed. The average yield should bo 30 bushels 
.per acre (000 kilograms). Under no circumstances 
should this seed be planted more than 2 inches deep. 
The crop can be readily harvested with machinery, and 
is frequently gathered with a grain-binder. OJie of the ' 
yellow varieties, the “ Southern," has given very good 
results in Natal and in the Northern Transvaal. In 
West -Africa also progress has been made, and a larger 
amount of oil has been obtained there than in MartoHuria,, 
Japan, or the United States, and, just before the war,, 
this variety wqs being experimented with in feast Africa! 
and the Sudan. 

•J'lie greenish-yellow, a medium late variety, is vigorous 
but not coarse, growing 3 to 4 feet high with nunjorotis, 
branches, nqno close to the ground. t 

The green is grown extensively in. N. Chiba, and, 
containing about 17*per cent, of oil, is considered to be one 
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of the beat eating beans. The seed ia kidnoy-shajred^ and 
larger in size than any other variety. This plant matures 
in 90 days, grows to aboyt 3 feet high, and is very coarse. 

, The white variety grows abundantly in China, Dar¬ 
jeeling, Himalaya Mountains, and in India is known as 
Glycine Soja-Bhat. It is one of the stapje foods of both 
countries, and contains about 16-60 per cent, of oil. 

The brown matures in 110 days, and gives a large 
yield of seed, Ijut its tall growth conduces to faJVand the 
seeds break easily on threshing. 

The blacfk Wan requires a very long season in \yhicff 
to mj! - :+ s,full development, and is, therefore, adapted 
only t(f the cotton-belt. The seed is rather small, elon¬ 
gated and flat, and is covered with a powdery bloem 
which makes it look dusty. The plaint grows from 4 to* 
6 feet high, but has a tine stem, and so is useful for hay. 
It contains 10-80 per cent, of oil. Aftor all the oil has 
been extracted, the residue is used in large quantities 
by the Chinese and Japanese, who make a favourite 
condiment* called Ukoja—my sauce—which is of a daijdsh 
brown ‘colour, and is largely exported to Europe for 
sauce-making purposes. , 

Ii^ Japan, the Soya bean grows well in soil of rathor 
StronJ character,’ while in Europe and America it has 
done well on ^comparatively light soils, often giving an 
Abundant crop on soils too poor to grow clover. 

In S. Carolina, excellent crops are obtained on sandy 
limestones or marly soils. 'Uht* JSoya bean is not injured 
by* light frosts, and while possessed of excellent drought 
resisting qualities, it, »at .the same time, seems ,^o be 
able to Survive a period oi excess of moisture better 
than cov-peas (ft even maize. 
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TJie ^oya bean is especially adapted to the maize and 

cotton belts, where the later varieties grow exceptionally 
well. Generally speaking, the .Soya bean requires the 
same temperature as maize, the soil requirements being, 
much tho same; it will make a good growth on poorer 
soil than majzie requires, provided that inoculation is 
present. The iSoya bean makes the best development 
on fairly fertile loams. Where the soil is good and a 
crop of\ay or green fodder is desired, good I'esults may 
be obtained by sowing broadcast. If, however, ti crofj 
of beans is desired it is best to plant in 'drills from 2 to 
3Jfeot apart, according to tho quality „f tli^a.Tvhen 
sowiij broadcast, about a bushel of seed is required, and 
, when put in with a drill, from half to three-quarters of 
a bushel is required. When a seed crop is required, 
enough seed should be used to give five or six plants per 
» foot in the row, the rows being on an average '2\ feet apar|;. 
The Soya bean can be planted any time from early spring 
up to midsummer. Generally, early plantings require more 
time to mature than late plantings, the difference in the 
same variety often amounting to as much as threet weeks. 

Unde* ordinary conditions, 25 to 40 bushels of seed 
per acre (from 1,280 to 2,100 kilograms per hectare) 
would be an average yield. On comparatively poo*, 
soils 20 bushels of seed per acre can generally be obtainedi 

* • | 

Average Analysis of the Seed of the Six Varieties of Soya if earn. 


Water, ..... 

7-70 

(Fibre, * . 

4-60 

Fresh or | Fat, 

. 20-35 

air-dry < Nitrogen free extract, 

26-13 

substance Protein, . • * *., 

36-40' 

^Ash, 

e 

-* - c 5-79 


. * 1000 
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• In harvesting, it is better to cut the pods before they 
are quite mature. If too ripe, they are inclined to burst* 
during the process of driving and carrying. 

, This bean is an invaluable crop in all planting districts. 
It can be planted in coconut plantations, to enrich the 
soil, giye fodder to the working cattle, apd be a source 
of profit in supplying food to the natives ; it also fields 
in keeping down the weeds. 

Soya bcft.li aieal or cake has been found #6 be a 
piost excellent food for dairy cows. It. increases the' 
quantity of the milk and improves the quality of, the* 
butter, , a - it a firm texture and thus improving its 
keeping qualities. Two pounds of meal per day is a 
fair ration for a dairy cow , the cake or meal should «be 
first softened in water and well miyed with lucerne or* 
any other forage given. 


The following is an analysis indicating its nutritious , 
qualities 


1 

• 

. . • . 

Cake 

Meal. 

• 

• 



. Water, ...... 

12-70 

3-80 

Oil, . 

11 07 

11-33 

Albuminoids, 

38-52 

43 05 

Dijystible carbo-hydrates, 

26-51 

30-77 

Woody^fibre, . • . 

5-80 

0-45 

Mineral waters, 

5 05 

5-35 

Sand and silica,* . 

0-35 t 

0-25 

* • Total, . • 

1000 

• 

100-0 

• 


Cottonseed oil belongs to the, class of semi-drying oily, 

tmt hits recently come into use as a salad or table oil, 

as a substitute for lard, and ih the manufacture of oleo- 
• * • • • 
margarine, the cheaper qualities only passing to the 

soap factory. 
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' The'Americans first bestowed the care 0 S 1 cotton-seqd 
'oil which 'brought it into prominence. As the seed is 
ginned it is removed to splendid storage accommodation 
in the mills. Jt&ised to the top of the store b ; y bucket 
elevators, a screw conveyor ” distributes it wherever 
available. Ah £ required, it drops into another_ distri¬ 
butor, which transfers the seed to the revolving V boll 
screen,” a cylinder perforated with holos sufficiently 
large tespass the seed, and retain the bolls, stalks, or other 
large impurit ies. From the screen t he seed * paesos to 
“another revolving perforated screen, Whidh separates 
smaller impurities— e.g., sand, dust, etc. 

‘The clean seed is next, convoyed to the “ finters,” 
a ^saw-gin which* removes the short, lint, thence to the 
““ hullcrs," an outer cylinder and an inner drum with 
knives set in both. The “ hellers " having broken the 
shells and partly cut up the kernols, a revolving screen 
and an oscillating separator or “ shaker ” eliminate the 
hulls. The remaining kernels are crushed between heavy 
rollers, heated, and shaped into cakes, whiclf, wrapped 
in hair cloths, are packed into presses. The squeezed- 
out oil ig pumped into a settling tank, whore any impuri : 

ties sink to the bottom. The oil cake, which fetches 

« 

about a quarter of the price of the* oil, is need fo{ 
fattening cattle and exported. Domargarcnated cottoiii 
seed oil is sometimes wiled “ wintor oil!’' Kapelf 
oil from the silk-cotton tree is similarly expressed 
fejr butter substitutes, l^ut this is largely a Dutch 
industry. 

Sesarne or " gingeUy ” oil,, glso. a semi-drying oil, is 
bland, nearly colourless, atjd without smell. *It comes 
from* the flat seed el an herb or plant which grows from 
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2 to 4 feet h?gh, in India, Palestine, Siam, China, i^sia 
Minor, and other sub-tropical countries. The plant is * 
said to have come from the Indian Archipelago, its flowers 
%re yellow or pink in colour, and its seeds vary from 
white to reddish-brown or black. The seeds contain 
50 per pent, of oil, which is used in Indy^ for cooking 
purposes, anointing the body, for illumination, and 
soap manufacture. Being edible, the oil is used in many 
tropical couhtrieif to flavour bread and cake. TKe soot 
obtained iif burning the oil is used as one of the ingredi¬ 
ents of Indian Ink. Thy Palestine seed is said to. bo 
the 'm.js&i.. in Europe it is used as a substitute 
for olivo* oil, although it is commercially more import¬ 
ant than the latter oil. Marseilles is the greatest 
importer. 

Hempseed.-- Among minor edible oils, but of the drying 
class, those from liempsoed and eandlonnts deservo a 
brief notice. 

Hempseed oil is produced in largo quantities in Russia, 
and as thqre is a considerable demand for it on the 
Continent, deserves greater attention from those of our 
cplonies which could cultivate hemp. 

Thq seed contains from 30 to 35 per cent, of oil. yielding 
from 25* to 30 per cent, after the extracting process. 
Of a light greeh or greenish-yellow colour wlten freshly 
eittacted, it changes, when kept, to brownish-yellow^ 
The cold-pressed oil only is edible, the remainder is 
used for burning or for soft sAa^s, paints, and varnishojT 
fta^e is a highly nutritious cattle food, containing 
32-30 of protein. 

Gandlenuts. — Candlenqts (•Aleurites triloba), coming 
i chiefly frem Mauritius and Hong Kon$, have been foAnd 
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to contain over 00 per cent, of pale brownish-yellow liquid 
' oil in their kernels, and a seed-crushing firm has estimated 
that the value of this oil should be almost, equal to that 
of palm oil, while the residual cake could be "used as a 
fertiliser. The shells are valueless, therefore the kernels 
alone should be exported. 



BABASSU AND PARAGUAY KERNELS AND 
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BABASSU AND PARAGUAY KERNELS AND 
MISCELLANEOUS OIL-NUTS. 

A recent type of kernel, known as Coco babassu ana 
lassoba* is derived from a species of AtUdea, possibly, 
A. funifera, Mart. The'tree is stated to bo abundUnt 
in the S^at-e of Maranham, Brazil (Dipl, and Cong. Rep, s> 
Ann. Ser., No. 5,526 ; Report on the. Trade of Pam. MM 4). 
Considerable quantities of Babassu kernels have been 
exported lately, the quantity in MHO amounting to 
nearly 1,500 tons. The greater part of tho kernels appear 
to have been obtained by band-shelling, the nuts being 
placed on end in a hole in a board and struck with an 
axe; but British machinery for shelling the nuts is 
stated to have been introduced. 

..The kernels have been crushed on a fairly largo scale 
in this country, and there seems to be every prospect of 
increased supplies being brought hero. They arc said to 
have been sold t at about £2 per ton less than the price 
paid for good copra. 

The fruit weighs on an averago about 4t? grams, and 
t consists of an outer fibrous, pericarp enclosing a hard-^. 
.v‘■Helled put containing several "kernels. A single fruit 
rfxamintd at the Imperial Institute contained five kernels, 
but, from ttye size and formation of the kernels ffh expSfted 
from Brazil, this js perhaps an unusually large number^ 

* The kemqjs ase reddish-brown, and of a characteristic 

• on i 
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the slieUs can \>e cracked b£ machinery such as is already 
'used for ordinary palm nuts in West Africa. In the case 
of Babassu nuts, however, like Cohune nutj, the problem 
of extracting »the kernels is more difficult, as /he fruits 
have a fibrous pericarp, the removal of which is generally 
regarded as necessary before tho nuts can be cracked. 

For cracking “ Babassu ” nuts a machine hasi been 
Constructed by Messrs. Hind & Lund, of Prestorf. In 
this machine the nuts are crushed endwise between a 
fixed steel anvil with a concave depression on «thecsurface 
1 amj another anvil operated by means' of* 'an eccentric 
device attached to goaring which may be,worked*either 

by hand or power. Tho machino is stated to deal with 

• * 

40 nuts por minute, and is sold at £25, f.o.b. Liverpool 
(if 100 machines arg ordered at one time). 

Tho Downio machino, designed by Wotherspoon, con¬ 
sists essentially of a depulping device for removing the 
fibrous pericarp, a centrifugal nut-cracker working in 
conjunction with an oscillating riddlo, and also with a 
bri/ie bath or with water for separating the broken she'll 
from the kernels. The machine is driven by means of a 
5 HP. ^il engine. _ *"** 

Another nut-shelling machine, designed to shell “ hard 
nuts, such as the Cohune nut,” has'been patented by 
Dyer and *Innes-Ward (English Pat., 5087/1913). This 
machine can deal with 8* to 10 tons of Cohune ipits'jAr 
day, and requires 1J H.P. 

** Both of the last-named machines are devised for 
Cohune nuts, but -the “ Babassu,” being very sfmiftn 1 Iff 
hartjaess, ,could doubtless * be handled by the same 
machinery. 

The Strephonemd Nut .— Three new oilseeds from Tropical, 

i. 
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^pic^ have been reported as having been received and ex¬ 
perimented on by the Imperial Institute during 19f7-1918? 

The first is the kernel of the Strephonema, a tree or 
shrub confined to Tropical West Africa, apd particularly 
abundant in the Belgian Congo. 

The * sample consisted of very dark bjown kernels, 
roughly hemispherical in shape, and measuring from 
1 to'lj inches in diameter. Intornally the kernels were 
hard, and of purplish-brown colour. They were rfound to' 
jield 88 per cent, of a bright yellow, rather soft fat,* 
equivalent tb £t yield of 41-8 per cent, from •the < dry* 
kernels. The,fat was free from unpleasant smell or taste. 

The ifeport states that the low saponification valuers 
unusual for a fat of this character. Tins featuro is* pro-* 
bably due to the presence of a conjiderable*amount of 
fatty acid having a low saponification value, and not to 
the presence of di-glycerides. The yield of glycerine is 
somewhat low, and would be much highor if di-glycerides 
were present. / 

The residual meal left after the extraction of thq oil 
was of >ihocolate colour, and had an unpleasant astringent 
taste. It was analysed with the following results:— 


^[oisturc, . *. 

Per cent. 

. 7*3 

Crude proteins,. 

. 9-6 

Consisting of— 

J 

True proteins, . . a . 

. '. 8'2 

Other nitrogenous substances, 

. ’ . 1-3 

Fat. f . 

. 0-9 

Starch, tannin, etc. (by difleitoje), 

. 69-9 

Fibre,. 

. 91 

*Ash . 

. 3-3 

• 0 • * 

• 

> 


Np alktfloids or eyanogenetic glucosides were present. 
A considerable quantity of tannin* is present, as* the 
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following results show, and* the astringent 'taste of tly* 
iheal is no doubt due to this 


Per cent?. 


Moisture, 

• 

7-3 

Matter insoluble in water, 


*<,-3 

Extractive matter (non-tannin), . 


17-7 

Tannin. 


30-7 

Ash, • • | 


3i3 

Tinomoter readings for a 0*5 per cent. 

Rod 

7-4 

tannin solution in a 1 cm. cell, 

"Yellow, . 

15-9 • 


The n»eal thus containod a fairly laige amount of 

‘tannin, but the extract was of a dark purplish-rt>d solour, 

3nd i would yield a dark coloured leathbr, ‘sb it se^ms 

unlikely that the meal would be of commercial* value 

either as a tanning material or for the manufacture of 
• • 
tanning extract. 

This investigation, indicates that the yield of fat from 
these kernels is sufficient to make them of commercial 
value. For oil seeds, however, to sell readily, especially 
in the United Kingdom, it is necessary that they should 
yield a good feeding cake, and the presence in the meal 
of a.considerable amount of dark coloured tanpin would 
prevent its use for feeding purposes without specfkl pre- 
liminary.treatment for romoval of the tannin. , 

The N’gore Nut .—The next is the N’gore nut, almost 
spherical-shaped, bluntly pointed at one end, and meas, 
uring from *f to 1 inch in diameter. Thfe kernels are 
brown externally, mostly «of pale cream colour withfn'f 
and of soft consistonco. They yielded 66-2 per cent, of 
a*|«ddish-yellow viscous .oil, equivalent to a yield of 
70-7 per cent, from the dry kernels. 

Thg. oil, Yhich has an unpleasant odpur, possesses an 
unusually high specific gravity. It is partially soluble 
in afcohol and completely so in ether, bul is not 1 soluble 
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iji light petroleum, although it absorbs ‘this solvent to 
some extent. In respect of its high specific ‘gravity, 
viscosity, and behaviour with solvents, it is somewhat 
, similai>to castor oil, and the acetyl vajue shows that, 
like castor oil, it contains hydroxylated acid. Although 
th<5 oil has a high iodine value it docs not dj;y on exposure 
to air in a thin film. 

like unpleasant smell and viscous nature of the til, 
together with its dark colour, would prevent its use for 
fidibl» pflrposes. It yields a dark-coloured soap, buf 
co»ld no dfoubtf be used # for making certain kinds of soafl. 
It might alsp provo useful as a lubricating oil, and could 
probably be utilised foi sovoral purposes to which castor 
oil is applied. 

The residue after extraction of tjie oil consisted of a 
cream-eolourod meal, having a faint but somewhat 
unpleasant garlic-like taste. The meal was submitted; 
to chemical examination with the following results : 

Per cent. 

Moisture,. 

, Crude proteins, . 

Consisting of— 

True proteins, 

Other nitrogenous substances, 

# Fat, ..*••• 

Starch, etc. (by difference), . 

Fibre, * . 

Ash, •••**# 

Nutrient satio, . 

Food units, . • • - • 

Na alkaloids or cyanogenetic glucosides were present 
in tht meal. 

Tke report adds that th<? above results indifate that' 
this N’gqre meal' has a high nutritfte value, 'but twing 


0 . 8 . 

43-4 

• 37-6 
6-8 

7- 0 
26-9 

8 - 8 
71 

I : 1 

153 
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to its peculiar Character further examination'and feeding 
frials would be necessary in order to ascertain whether 
it could be used safely as a feeding “tuff for animals. 

The N’gore kernels furnish a large yield of oii which, 
is of unusual type, but may prove to be of considerable 
technical valuf. t 

The N’kamba Nut, called the Kamba Nut .—This sample 
cohsisted of pale brown nuts, measuring 1J inches in 
length a*d 1 inch in diameter. The kernels yielded 
*L4-5 per cent, of a yellow liquid oil, equivalents to ^ 
jfield t of 16-3 per cent, from the ,dry kernels! 1 The oS is 
of a non-drying character, and could no doubt b* used 
, for various industrial purposes. The yield from the 
kennels is, howevor, so small that the latter would be 
of little valrte as a ecynmercial source of oil. 

The residue after the extraction of the oil from the 
•kernels consisted of a cream-coloured meal having a 
pleasant and rather sweotish taste. It was submitted to 
chemical examination, with the following results, wbich # 
are shown in comparison with those recorded for; a sample 
of palm-kernel meal:— 


jl. 



I N’kamba 
Mral. 

Palm-kernel 

Meal. 

i 


1 Per cut- 

Per cent. 

Moisture, . * 

. , 6-2 

15-0 

Crude proteins, . . • # • 

. l 18-9 

19-0 <■ 

€ Consisting of-t- 

1 


True proteins, 

15-5 


r Other nitrogenous substanoes, « 

34 


Tat,.« ? 

1-3 

2-0 
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. No alkaiuius or cyanogenenc giucosidSs were present 
in the N’kamba meal. 

# The abovp results indicate that N’kamba meal should 
have ^ nutritive value* about equal to that of palm- 
kernel meal. The meal appears, howefver, to contain 
sajkmin, as it causds frothing when shaken with water, 
and an attempt to gain further evidence on this point 
wil? be made. There appears to be no record of the *se 
of Heisteria mpal as a feeding stuff, and as it m|y contain 
saponin,Which is an undesirable constituent, it cannot 
be«recommtnded for this purpose. * 

A further sample of thoso kernels roceived in *July, 
1017, *was found to contain 1ST per cont. of oil, calcu¬ 
lated on the dry kernels, as compared Vith 16-3 pef cent, 
in the case of the first sample. Two specimens of nuts * 
from the Belgian Congo, which were very similar in 
appearance to N’kamba nuts, have also been receive^ 
at the Imperial Institute; they contained 15-6 and 
13-2 per cent, of oil respectively, expressed on the dry 
"kernels. ’In view of the low yield of oil and the doubtful 
quality of the meal it is improbable that these kernels 
would be of value in this country, at any rate under 
present conditions. 

ThaN’kula tfut .—Another nut, loss known, but which 
the author found in abundance in the Lilqprian forests, 
and jvhicn is not only of pleasant taste but remarkably 
oily, is known scientifically as Coula epulis. This *haa 
nothing whatever to do tvit)} the stimulating kola ®«t. 
The ^bientific name (rather a foolish one) is a corruption* 
of the native term h^ula, given to this tree in the Gaboon. 
Thtf nuts would, I believe, Ije a valuable addition to our 
sources of vegetable oils and materials for foo<i products. 
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The Kamoot i Vut. —Very similar is that of'the Kamoot 
eft Butted and Tallow tree, which the author experimented 
with in Sierra Leone. The fruit of this jtree closely 
resembles the kola acuminate, and is often placed«.among 
genuine kola nuts as an adulterant; but it does not 
contain theine € like the kola, and it yields fat and tanifm, 
neither of which are to bo obtained from the genuine 
kola. The fat is ediblo, and can be profitably used' in 
candle-m%king, margarino, and soap manufacture. As 
touch as 41 per cent, of oil has been obtained irom the, 
sSeds, and £10 a ton in pre-war times has'bebft obtairted 
for the commodity. 

, The Sierra Leoneans and the Mendis do not u5e the 
tre^ hut the Tomnes, from whom the name Kamoot is 
borrowed, empress thp oil for food purposes in the same 
way as palm oil* They dry the seeds, parching them 
ever a fire, then pound them in a mortar, add water, 
and boil, skimming off the fat or oil as it rises to the 
surface. The tree is propagated by means of seeds, and 
is u^pally found near streams, being plentiful in the 
Savannah districts of Sierra Leone, and particularly tot the 
neighbourhood of the old Christineville Rsbbor Estates 
between Rokelle and Waterloo, where it is called by |he 
Mendis “ Jorrah ” or “ Black Mango.” It is also plentiful 
on the Niger »River and Congo district, wherd the natives 1 
calHt “Ngoumi,” and a trade is done in it with E«rop6 
from French West Africa, where it is called by the name 
of 'i Lamy.” 

Dika Nuts.- —Another oil-bearing product is the JVild 
Mango^ the fruit of which is *Mke but yery inferior to 
the ordinary Mango. 

* See also “Sierra Leone*: Its People, Prodaots, and Secret Societies." 
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• The natn*es eat it, but thfey attach greiter importance 
to the kernel, from which they make the so - calk® 
" # Dika ” bread, which ^ consists of the bruised kernels 
■ warmed and pressed into a cake. It js used largely, 
when scraped or grated, in stews, and forms a staple 
ar&cl^ of food amongst the natives. , 

Decorticated Seeds. —Sun-dried kernels contain 54-3 per 
cent, of solid fat, having a specific gravity of 0-914*at 
4°° C. 

, Tha fit is considered suitable for soap and candle- 
making, for‘which purposes its valuo is regarded as equ&l 
to tkitt of palm-kernel oil—£27 5s. per ton—and if it 
could *be obtained perfectly fresh and pure, it might 
also equal some of the present substitutes for butter 
and lard. The commercial valuation of the fat from 
sun-dried kernels has been given at from £25 to £27 per 
ton, and that of the kernels probably £10 to £12 per ton; 
Messrs. Miller Bros.' machine for cracking palm nuts 
has been tried with success at the Imperial Institute 
with Dikp nuts. It is not considered advisable to, ship 
the ndts whole. 




APPENDIX. 


COMPANIES AND ASSOCIATIONS INTERESTED 
IN EDIBLE OILS AND cicAO. 


AfricfjJi Association, Liverpool. 

’African Oil tyills, Liverpool. 

American Commerce Co., Bride Street, London, E.C. 

Atlantfb Coast development Co., 8 Copthall House, London, r..' 
Benabu Messrs., London, E.C. 

Blandy Bros., London, E.C. ■ 

Bridge, R., k Co,, Castleton, Manchester (Machinery). 

British West African Association, 68 Coleman Street, Logdon, E.C 
Brunner, Mond k Co., London. 

' Cadbury Bros., Bourneville, Birmingham. 

Cargo Supervisors, Ltd., Liverpool. 

Co-operative Wholesale Socioty, l Balloon Street, Manchester. 
Craig k C*>. , Paisley, Scotland (Machinery). 

Eastern Palm Estates, 38 Mark Lane, London, E.C. 

’Elder, Dempster k Co., 4 St. Mary Axe, London, E.C. 

Frame k CJ>., Mincing Lane, London, E.C. 

Fry, Messrs., Bristol. 

‘Hartley k Moore, Ltd., 66 Victoria Street, London, S.W. 

* Hind k Lund, Preston (Machinery). 

LeaHuileries du Coygo, Brussels. 

Lever Bros., Port-Sunlight. 

^ Lipton, Messrs.* London. 

Miller Bros v Liverpool. 

,'flew Vory Coast Co., Ltd., 7/8 Great Winchester Stryet, London, 
Palmine, Ltd., Moorgate Street House, London, E.C. 

Rose Downs Thompson, Ltd., Lcau^on and Hull. 

Scott k Sons, Ltd., 72 Oxford Street, ‘London, W. 

Tin j^teas of Nigeria, Giltspur Street, London, E.C. 

Wraj, Sanderson k Co., Hull 




